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The M2716-16K EPROM 
memory designed and 
produced by SGS. 


The 256K EPROM designed and 
produced by SGS. 


Highly automated water 
processing increases yields 
and throughput to give SGS 

high production capability. 


SGS OFFICES 


INTERNATIONAL HEADQUARTERS 
SGS Microelettronica SpA 

Via C. Olivetti 2,- 20041 Agrate Brianza-ltaly 
Tel.: 039 - 65551 

Telex: 380131 - 330141 - SGSAGR 


BENELUX 

SGS Microelettronica SpA 
Sales Office: 

Bruxelles 1040 

Bld. Reyerslaan, 207 209 
Tel.: 02 - 7366060 

Telex: 24149 


BRAZIL 

SGS Semicondutores LTDA 

Sales Office: 

05413 Sao Paulo 

Av. Henrique Schaumann 286 - CJ33 
Tel.: 011 - 853-5062 

Telex: 37988 UMBR BR 


DENMARK 

SGS Semiconductor A.B. 
Sales Office: 

2730 Herlev 

Herlev Torv, 4 

Tel.: 02 - 948533 

Telex: 354114 


_ FRANCE 
Société Générale de Semiconducteurs 
92120 Montrouge 
21-23 Rue de la Vanne 
Tel.: 01 - 47460800 
Telex: 250938F 


HONG KONG 

SGS Semiconductor Asia Limited 
Hunghom, Kowloon 

9th Floor, Block N, 

Kaiser Estate, Phase III, 

11 Hok Yuen St., 

Tel.: 03-644251/5 

Telex: 63906 ESGIE HX 


ITALY 

SGS Microelettronica SpA 

Direzione Italia e Sud Europa 

20090 Assago (Ml) 

V.le Milanofiori - Strada 4 - Palazzo A/4/A 
Tel.: 02 - 8244131 (10 linee) 

Telex: 330131 - 330141 SGSAGR 


Sales Offices: 
40128 Bologna 
Via Corticella, 231 
Tel.: 051-324486 
00161 Roma 

Via A. Torlonia, 15 
Tel.: 06-8444474 


KOREA re, 
SGS Semiconductor Asia Ltd. 
Korea Liason Office 

Mapo, Seoul 121 

Rm 1306 KMIC Bidg 

168-9 Yumlidong 

Tel.: 712-707 1/2/3 

Telex: K 26493 





SINGAPORE 

SGS Semiconductor (Pte) Ltd. 
Singapore 2056 

28 Ang Mo Kio 

Industrial Park 2 

Tel.: 482-1411 

Telex: RS 55201 ESGIES 


SPAIN 

SGS Microelettronica SpA 
28036 Madrid 
Representative Office 
Calle Agustin De Foxa, 25 
Tel.: 01 - 7337043 

Telex: 41414 


SWEDEN 

SGS Semiconductor A.B. 
19500 Marsta 
Bristagatan, 16 

Tel.: 0760 - 40120 
Telex: 054 - 10932 


SWITZERLAND 

SGS Semiconductor S.A. 

Sales Offices: 

1218 Grand-Saconnex (Geneve) 
Chemin Frangois-Lehmann, 18/A 
Tel.: 022 - 986462/3 

Telex: 28895 


TAIWAN-REPUBLIC OF CHINA 
SGS Semiconductor Asia Ltd 
Taipei Sec 4 

6th floor, Pacific Commercial Bldg. 
285 Chung Hsiao E Road 

Tel.: 2-7728203 

Telex: 10310 ESGIETWN 


UNITED KINGDOM 

SGS Semiconductor Limited 
Aylesbury, Bucks 

Planar House, Walton Street 
Tel.: 0296 - 5977 

Telex: 051 - 83245 


WEST GERMANY 

SGS Halbleiter Bauelemente GmbH 
8018 Grafing bei Munchen 
Haidling, 17 

Tel.: 08092-690 


~ Telex: 05 27378 


Sales Offices: 

3012 Langenhagen 
Hans Boeckler Str., 2 
Tel.: 0511 - 789881 
Telex: 923195 

8500 Nurnberg 40 
Allersberger Str., 95 
eingang Wilhelminenstr. 1 
Tel.: 0911 - 464071 
Telex: 626243 

8023 Pullach bei Miinchen 
Seitnerstrasse, 42 

Tel.: 089 - 793 0662 
Telex: 5215784 

7000 Stuttgart 31 
Loewenmarkt, 5 

Tel.: 0711 - 881101 
Telex: 723625 


U.S.A. 

SGS-Semiconductor Corporation 
Phoenix, AZ 85022 

1000 East Bell Road 

Tel.: (602) 867-6100 

Telex: 249976 SGSPH UR 


Sales Offices: 
Bloomington, MN 55420 
One Appletree Square 
Suite 201-K 

Tel.: (612) 854-0525 

Ft. Lauderdale FL 33309 
1001 NW 62nd Street 
Suite 314 

Tel.: (305) 4938881 

Telex: 291588 
Hauppauge, NY 11788 
330 Motor Parkway 

Suite 100 

Tel.: (516) 435-1050 

Telex: 221275 SGSHA UR 
indianapolis, IN 46268 
8777 Purdue Road 

Suite 113 

Tel.: (817) 872-4404 

Telex: 209144 SGSIN UR 
Irvine, CA 92714 

18271 W. McDurmott Drive 
Suite J. 
Tel. (714) 863-1222 

Telex: 277793 SGSOR UR 
Norcross, GA 30071 
6045 Atlantic Blvd Road 
Suite G 

Tel.: (404) 446-8686 

Telex: 261395 SGSAT UR 
Plano, TX 75074 

850 East Central Parkway 
Suite 180 

Tel.: (214) 881-0848 

Telex: 203997 SGSDA UR 
Poughkeepsie, NY 12601 
201 South Avenue 

Suite 206 

Tel.: (914) 473-2255 
Santa Clara, CA 95051 
2700 Augustine Drive 
Suite 209 

Tel.: (408) 727-3404 

Telex: 278833 SGSSA UR 
Schaumburg, IL 60196 
600 North Meacham Road 
Tel.: (812) 490-1890 

Telex: 210159 SGSCH UR 
Southfield, Mi 48076 
21411 Civic Center Dr. 309 
Mark Plaza Bldg. 

Tel.: (313) 358-4250 

Telex: 810-224-4684 ‘MGA DET SOFD” 
Waltham, MA 02154 

240 Bear Hill Road 

Tel.: (617) 890-6688 

Telex: 200297 SGSWH UR 


TABLE OF CONTENTS 


SGS: AN INTRODUCTION 
ALPHANUMERICAL INDEX 
PRODUCT GUIDE 
TECHNICAL INFORMATIONS 
DATASHEETS 

PACKAGES 


RELIABILITY REPORTS 


Page 4 


35 


153 


159 





~ Late in 1957, SGS was founded around a team of 
researchers who were already carrying out pioneer 
work in the field of semiconductors. From that small 
~ nucleus, the company has evolved into a Group of 
Companies, operating on a worldwide basis as a 
broad range semiconductor producer, with billings well 
over a quarter billion dollars and employing over 
10000 people. 

The SGS Group of Companies has now reached a 
total of 12 subsidiaries, located in Brazil, France, 
Germany, Italy, Malta, Malaysia, Singapore, Spain, 
Sweden, Switzerland, United Kingdom and the USA. 

To go with its logo, the company takes the motto 
“Technology and Service’, underlining the accent 
given to the development of state-of-the-art 
technologies and the corporate commitment to offer 
customers the best quality and service in the industry. 
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Type 
Number 


M2316H 
M2332 
M2333 
M2364 
M2365 
M2716 
M2716P 
M2732A 
M2764 
M2764A 
M8571 
M9306 
M9346 
M23256 
M23256A 
M27128A 
M27256 
M27512 


Page 


Number 











16K-bit (2K x 8) Read Only Memory ............. 00... 000.000 ee. 
32K-bit (4K x 8) Read Only Memory ............. 0.2.0.0. .0 2008. 
32K-bit (4K x 8) Read Only Memory .............. 0.0.0.2 e eee 
64K-bit (8K x 8) Read Only Memory .................. 0.0.00 008. 















64K-bit (8K x 8) Read Only Memory ..............--0 00 e eee eee 


16K (2K x 8) UV Erasable PROM 
16K (2Kx8) OTP EPROM...........00 0. ccc eee e eee 





32K (4K x 8) UV Erasable PROM ........... 0.0.0... eee eee 
64K (8K x8) UV Erasable PROM .............. ccc cece eee eens 
64K (8K x 8) UV Erasable PROM ................ 0.0 eee es 


1024 bit Serial EERROM.........0 00.0. ccc eee cee eee eee eee 





256 bit(16. X16) Serial: GEPROM ctw ccciG teat wapnGy ei eeee es 
1024 bit (64x 16) Serial EEPROM .................. 00.00.0000, 
256K bit (32K x 8) Read Only Memory ......................0005. 
256K bit (32K x 8) Read Only Memory ................-.-. 00005. 
128K (16K x 8) UV Erasable PROM ................0.00 00 cee 






256K (32K x 8) UV Erasable PROM 


512K (64K x 8) UV Erasable PROM ..................200000005- | 
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SALES TYPE IDENTIFICATION 


example: | | 
Memory Prefix | 


identification Number 





Speed Range 


M2332-M2333 
M2364-M2365 
M23256-M23256A 


Package 
B Plastic 

D Ceramic Multi Layer 
F Ceramic Frit-Seal 
M SO-8 Plastic 





Temperature Range 
1 Oto + 70°C 
6 -—40to + 85°C 
2 —55to +125°C 


PROCESSES DESCRIPTION 


ERASABLE PROGRAMMABLE READ ONLY MEMORY 














Device 
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, M27128A | 16Kx8bit | NMOS E3 200/250/300/450 ns 
256K —_—| M27256 32Kx8 bit | NMOS £3 200/250/300/450ns_ | 81s 
M27512 64K x 8 bit NMOS E3 250/300 ns 


M2764A 8K x 8 bit NMOS E83 200/250/300/450 ns 






MASK READ ONLY MEMORY 


256K M23256A 32K x 8 bit NMOS H2 250 ns 127 





ELECTRICALLY ERASABLE PROGRAMMBLE READ ONLY MEMORY 


[capacity | Device | Organization | Process | wax Clock Frequency | Page _ 
r 
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PROCESS CHARACTERISTICS PRODUCTS 


NMOS E2 





















PH DOPING EPROM 
CHANNEL LENGTH 4 um (M2716) 
GATE OXIDE THICKNESS 1100A (M2716P) 


VCC=5V VPP=25V 


AS DOPING 
CHANNEL LENGTH 3 «um 
GATE OXIDE THICKNESS 700A 

VCC =5V VPP=21V ~ 


AS DOPING | 
CHANNEL LENGTH 2 um 
GATE OXIDE THICKNESS 700A 
VCC =5V VPP=21V 


AS DOPING 







EPROM 
(M2732A) 
(M2732AP) 
























EPROM 
(M2764) 
(M2764P) 








EPROM 








CHANNEL LENGTH 1.5 pm (M2764A) 
GATE OXIDE THICKNESS 350A (M2764AP) 
VCC =5V VPP=12.5V (M27128A) 
(M27256) 


AS DOPING 
- CHANNEL LENGTH 3.5 pm 
GATE OXIDE THICKNESS 800A 
VCC =5V 


AS DOPING 
CHANNEL LENGTH 3/4 pm 
GATE OXIDE THICKNESS 500A 


NMOS H2 AS DOPING 
CHANNEL LENGTH 2.5 um 


EEPROM 
(M8571) 
(M9306) 

(M9346) 















GATE OXIDE THICKNESS 350A 
VCC =5V 
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HOW DOES AN EPROM WORK 


The EPROM cell transistor is just like a standard 
MOS transistor with the exception that a floating 
gate is added as shown in figure 1. The vertical 
stacking allows the functions of storage and 
reading, which normally require separate devices, 
to be within the space a single field effect transistor 
occupies. The EPROM cell is programmed by 
charging the floating gate with the injection of ‘‘hot 
electrons”’ from the drain’s pinch off region. Eras- 
ing is obtained by internal photoemission from the 
floating gate to the top gate and substrate. The 
ultraviolet light give to the electrons enough energy 
to pass the energy barrier between the floating gate 
and the oxide surrounding it. 


When the EPROM cell is programmed, the 
negative charge on the floating gate causes the 
floating gate to source voltage to be negative. This 
turns the cell off, even with a positive reading 
voltage applied to the select gate. Since the floating 
gate is not tied to a power supply, its voltage is 
determined by its charge and by capacitive coupl- 
ing to the voltages of the select gate, the drain, the 
channel, and the source. The difference between 
the floating gate voltage and the voltages of these 
other areas can be used to determine the electric 
fields in the various oxide regions of the device. 
Although the voltage applied to the chip during pro- 
gramming is high 25; 21 or 12.5V) the fields across 
the gate oxide directly above the channel are 
relatively small, about 1.5MV/cm. During all other 
operations, even when the floating gate is fully 
charged, this field is less than 0. 7MViem. 


SECOND 


\ SOURCE 


nt 
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During programming (see fig. 2) the hot electrons 
get their energy from the voltage applied to the 
drain of the EPROM cell. They are accelerated 
along the channel into the even higher fields sur- 
rounding the drain depletion region. While traver- 
sing the channel, the electrons enter a region 
where the electric field in the substrate is about 
10°V/cm or greater. At this point the rate of. energy 
gained from the electric field can no longer be 
the term “hot”. once Wiese electrons gain suffi-. 
cient energy they can surmount the energy barrier 
of about 3.2 eV between the silicon substrate and 
the silicon dioxide insulator. 


Because energy loss due to phonon emission in- 
crease at higher lattice temperature, it is actually 
easier to obtain hot electrons at lower operating 
temperatures. In addition to phonon emission, hot 
electrons with energies above about 1.8 eV may 
give up some of this energy in another way: through 
electron hole pair creation resulting from impact 
ionization. This phenomenon is observed in or- 
dinary MOS transistors as the cause of the onset 
of the substrate current at high drain voltages. 
However, in the case of the EPROM, significant 
current multiplication produces substantial 
substrate current even before a large enough drain 
voltage is reached to produce hot electron injec- 
tion into the oxide. 


With positive drain and channel voltages, electrons 
injected into the oxide of an n-channel EPROM 
return to the substrate unless a high positive select 
gate voltage is applied to pull the electrons toward 
the floating gate. Not only does the floating gate 
have to be positively biased with respect to the 
source, it must also be positive with respect to the 
point along the channel where hot electron injec- 

tion occurs. 


Fig. 2 


SELECT 
GATE 


Vpp 


FLOATING 
GATE 


Near the beginning of the injection process the in- 
version layer extends almost all the way to the 
drain, and the field in the oxide is attractive except 
for a small portion very near the drain. Current 
begins to flow through the oxide at the point where 
the electrons are their hottest and where the ox- 
ide field is most favorable. As the floating gate 
charges up, the floating gate to source voltage 
drops and the drain’s pinch off region moves 
towards the source. The surface field néar the drain 
intensifies and more hot electrons are produced in 
the substrate. However in the region where the 
electron are their hottest, the oxide field is least 
favorable for injection and so the injected electron 
injection process is self limiting. The charging of 
the floating gate reduces the number of electrons 
that can be accelerated in the high field region. As 
the floating gate becomes fully charged, to oxide 
current is reduced almost to zero because the ox- 
ide field is now repulsive to the electrons injected 
into the high field is riow repulsive to the electrons 
injected into the high field region. 


Since the rediicing eleéctric field between the 
floating gate and the charinel is responsible for 
shutting off the oxide current, the saturated 
threshold voltage shift off the floating gate tracks 
the selected gate voltage during programming on 
a volt per volt basis. The floating gate charges to 
the same value relative as the source arid chan- 
nel. An increase in thie selected gate voltage dur- 
ing programming merely increases the charge of 
the floating gate necessary to abort the injection 
of hot electrons. The drain voltage boes not in 
general have a major effect on the final programm- 
ed voltage of the floating gate. However it does ef- 
fect the speed at which the device is programmed, 
since injection exhibits an exponential dependence 
on the electric field in the channel. 

EPROMs néeds to be completely erased before 
they are reprogrammed. Erasure is accomplished 
by exposing the devices to UV light. Typical erasure 
sources are quartz jacketed mercury arc lamps and 
mercury vapor lamps, which emit strong radiation 
ata wavelength of 2537 A. The photons emitted 
by the lamps are absorbed by electrons in the con- 
duction and valence bands of the floating gate; at 
this wavelength, most of them are absorbed within 
50 A of the oxide interface (see fig. 3). 

The excited electrons leave the floating gate, enter 
the oxide, and are swept away to the select gaté 
or substrate by local field. During erasure, the 
select gate, source, drain, and substraté are ail 
néar ground potential. With an N-type floating gate, 
electrons can be excited from either the conduc- 
tion band or thé valence band into the oxide. 
Ultraviolet rays are So strongly absorbed that they 
don’t get past the top select gate and the photons 


can only make their way to thé floating gate from 
the sidé. In sélf aligned structure, the edge of the 
floating gate is directly exposed to the radiation. 

But in earlier N-channel structurés in which the 
floating gate is completely covered by thé seléct 
gate, erasure is accomplished as the photons travel 
through the field oxide, under the select gate, and 
to the floating gate where they are absorbed. This 
wave-guiding effect is efficent beacuse the reflec- 
tivity of silicon to 2500 A light is roughly 65%bv. 


During reading, the EPROM cell operates like an 
ordinary transistor except that the normal gate 
capacitance is replaced by the series capacitance 
of the floating gate structure. The most important 
characteristic of a non volatile memory is how well 
they retain their data. For EPROMs the answer 
hinges on how well the charge on the floating gate 
stays put over the lifetime of the part. The advan- 
tage of floating gate memories is that the gates are 
Surrounded by high integrity silicon dioxide. This 
oxide is a nearly ideal insulator because it has a 
wide bandgap, a very high barrier with reference 
to silicon and aluminium, a relatively low surface 
State density on silicon, low bulk trapping lévéls, 
and no structural polarization. For ordinary elec- 
tric fields from the floating gate to the select gate 
and substrate encountéred during reading and 
Storage, éléctron emission is negligible. 


Fig. 3 





EPROMS TECHNOLOGY EVOLUTION 


From the introduction of the M2716, SGS has been process. The evolution can be clearly seen in figs. 
developing and evolving EPROM technologies in 1 to 4. 

order to increase storage capacity and quality Figure 1 shows the matrix area of a M2716. Figures 
characteristics. 2, 3 and 4 then show respectively the M2732A, 
Starting from 1978 with the M2716, manufactured M2764 and M27256, respectively manufactured us- 
using the NMOS E0 process, four distinct advances ing NMOS E1, E2 and ES processes. The table 
have been made reducing cell area from 340um? shown below gives some characteristics of the four 
down to the present 36um2 with the NMOS E3 processes. 


PROCESS NMOS 
CELL AREA (um?) 


GATE OXIDE1 THICKNESS (A 


) 
GATE OXIDE2 THICKNESS (A) 
PROGRAMMING VOLTAGE 





CELL TRANS. LENGTH 


CELL EVOLUTION 


CELL EVOLUTION 2716 CELL 


CONTACT CONTACT 






ACTIVE AREA 


ACTIVE AREA (BIT LINE) 


(BIT LINE) 






POLYSILICON GATE 
POLYSILICON GATE 


POLY 2 
<+——. 13 p» ——_> <—6—> 


M2732A CELL M27256 CELL 


S-6 868 


POLY 2 





EPROM CELL SYMBOL FLOATING GATE IN EPROMs CELLS 


FLOATING GATE WORD LINE AND PROGRAM 


FLOATING GATE BIT LINE (POLYSILICON) (POLYSILICON GATE) 


(FROM COLUMN DECODER } 












ee Gore 
Y aelllhiy 
Se : 
i, EL LLXXZXELEZL::0azczc”E 
N+ P+ 

SOURCE 


TO OTHER CELLS— 
SAME ROW 






WORD LINE 
(FROM ROW DECODER) 





$- 6890 





TO OTHER CELLS EZAOxi0e 
IN SAME COLUMN S- 6889 
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FIG. 1 - M2716 MATRIX AREA 1cm = 4 pm 





FIG. 2 - M2732A MATRIX AREA 1cm = 4 um 











= 4pm 


cm 


M2764 MATRIX AREA 1 


FIG. 3 - 





1 um 


M27256 MATRIX AREA 1cm 


4 


FIG 
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FIG. 5 - NMOS E3 CELL SECTION 


SELECT GATE FLOATING GATE 


Sele) =e 











This document concerns programming characte- 
ristics of the M2764A and M27256, concentrating 
on those factors which will be new to the EPROM 
memory designer. 

Figure 1 shows the evolution of SGS’s EPROM fa- 
mily. The new generation M27256 brings with it im- 
proved performance and state-of-the-art reliability. 


Fig. 1 - SGS EPROMs EVOLUTION 


PROGRAMMING 





The lower programming voltage (12. 5V) and the re- 
placement of PGM by A14 highlight the additions — 
accompanying the M27256. Advanced technology 
from the M27256 will soon bring enhanced perfor- 
mance to lower density EPROMs, specifically the 
M2764A and M27128A. 





THE FAST PROGRAMMING ALGORITHM 

The Fast Programming Algorithm was developed 
as an improved alternative to the 50 msec per by- 
te programming techniques for SGS’s M2764 
EPROM. By taking advantage of the variable pro- 
gramming times required by the cells in an EPROM 
array, programming speed increase of 5 or 6 times 
have been achieved (see table 1). The success of 


TABLE 1 - EPROM PROGRAMMING-TIME EVOLUTION 


DEVICE 


2716 
2732A 


2764 
| 2764 * 
2764A * 
| 27128 * 
| 27256* 





this algorithm, coupled with the long programming 
times which would be inherent in programming the 
M27256 with a 50 msec per byte algorithm, has 
prompted SGS to develop a new M27256 Fast Pro- 
gramming Algorithm specifically tailored to user re- 
quirements. 


PROGRAMMING 
TIME (MIN) 


* Using Fast Programming Algorithm 


The programming speed improvement (Fast Pro- 
gramming Algorithm) is an interactive closed loop 
technique of margin checking. 

lt ensure that the programmed bit won’t change 
status once Vcc is in the normal operating range. 
For the M2764 the algorithm begins by setting Vcc 
to 6V (higher than required for normal operation 
but necessary to provide programming margin), 
setting the programming voltage Vpp to 21V and 
then iteratively supplying 1-msec LOW-going pro- 
gramming pulses to the EPROM’s programm- 
disable pin PGM. After each pulse, the algorithm 
checks the EPROM’s output for the desired pro- 
grammed value. If the output is incorrect, the 
algorithm repeats the pulse-and-check operation; 
incorrect output after 15 pulses causes rejection 


FIG. 2 - M2764 FAST PROGRAMMING FLOWCHART 


of the EPROM device. 

If the EPROM is fully functional, however, one of 
the pulses results in proper EPROM output. At that 
point, the algorithm supplies still another program- 
ming pulse—this one four times longer than the 
combined length of the previously applied 1-msec 
pulses. This longer pulse helps ensure that the 
EPROM cell has adeguate programming margin 
for reliable operation. 

Although the pulse can be as long as 60 msec, very 
few EPROM bytes require this much programm- 
ing time. In fact, most EPROM bytes program with 
only one or two 1-msec pulses, so a typical total 
programming time per byte is 5 to 10 msec. 
For reference see fig. 2 


| STaRT 
ADOR-FIRST LOCATION 





INCREMENT 
| ADDR 





PROGRAM ONE PULSE 
OF 4X-ms DURATION 


} DEVICE {FAIL 
| FAILEO | 


LAST ADDR? 


YES 

(V¥cec = Vpp=5V 
/ VERIFY FAIL | DEVICE | 
ALL BYTES |] FAILED 

PASS 


| DEVICE PASSED ecieeno 
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The M27256 programming algorithm is similar to 
the Fast Programming Algorithms used for SGS’s 
M2764 and M27128 EPROMS. It is now available 
as a standard feature in many PROM program- 
mers. This new programming algorithm guarantees 
that each cell has been programmed reliably. 

The M27256 Fast Programming Algorithm shown 
in figure 3 is a feedback control loop. In examining 
this flowchart three distinct characteristics can be 
seen. First, the programming voltage has been re- 
duced form 21 +0.5 volts, as was required on ear- 
lier generation M2764 EPROM, to 12.5+0.5 volts. 
In all cases the Vpp voltage shoud never exceed 
— 14 volts, and a 0.1 »F capacitor shoud be placed 
between Vpp and ground to insure proper decou- 
pling. The technology advances implemented in 


FIG 3 -M27256 FAST PROGRAMMING FLOWCHART 


START 
ADDR-FIRST LOCATION 


Vcc =6V 
Vpp=!2.5V 








0 


PROGRAM 


PROGRAM 








INCREMENT 
ADDR 







VERIFY ONE 
BYTE 


ONE ims PULSE 


INCREMENT X 


PROGRAM ONE PULSE 
OF 3X-ms DURATION 


LAST ADDR? 
YES 


Voc=Vpp = 5V 





PASS 


DEVICE PASSED 


the M27256 allow the programming voltage to be 
reduced while taking advantage of the performan- 
ce of the programmed cell. The second characte- 
ristic that should be noted is the maximum number 
of 1ms pulses which are applied throughout the clo- 
sed loop programming algorithm. As shown, 25 ite- 
rations of the loop is the maximum number allowed. 
The last characteristic which should be mentioned 
is the insertion of a byte verify after the iteration 
count has been maximized. This will save time by 
failing any device which may not verify correctly 
after 25 one msec pulses. 

This Programming Algorithm shoud be used as well 
for M2764A and M27128A manufactured with the 
same NMOS-E3 Process (see page 16) 


FAIL DEVICE 
FAILED 


PASS 


FAIL 


DEVICE 
FAILED 


S- 6861 


FIG. 4 - M27256 FAST PROGRAMMING WAVEFORMS 


PROGRAM . PROGRAM VERIFY 
Viv : 
ADDRESSES ( ADDRESS STABLE 
Vit 
VIH HIGH Z | 


tay 
(0) 


ae i 


DATA (DATA IN STABLE DATA IN STABLE 
Vit tos (2) | 
0S an tOH (2 5 os 
ee 


‘ Vpp 
pp 
fale t 
VPS ( 
6 V 
Vcc 
SV VCS (2) 
_ iH 
CE 
VEL 
ae and Rae 0.15 MAX 


Notes: 
1. All times shown in () are minimum and in usec unless otherwise specified. 
2. The input timing reference level is 0.8V for a Vi, and 2V for a Vjz. 


S -7578 


3. tog and tpgp are characteristics of the device but must be accomodated by the programmer. 
4.When the programming the M27256 a 0.1F capacitor is required across Vpp and GROUND to suppress spurious 


voltage transients which can damage the device. 
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ELECTRONIC SIGNATURE 


The Electronic Signature mode allow the reading 
out of a binary code from an EPROM that will iden- 
tify its manufacturer and type. This mode is inten- 
ded for uses by programming equipment for the 
purpose of automatically matching the device to 
be programmed with its correspongind program- 
ming algorithm. This mode is functional in the 
25°C +5°C ambient temperature range that is re- 
quiered when programming the EPROM. For 
M27256 to activate this mode, the programming 
equipment must force 11.5V to 12.5V on address 
line AQ (pin 24) of the EPROM. Two identifier by- 
tes may than be sequenced form the device outputs 


FIG. 5 - ELECTRONIC SIGNATURE MODE 


07 
0) 


AO 
1 
Manufacturer code 
M2764A 
VI 
I 
| 
Vi 


IDENTIFIER ( 
L 
. V H 
M27128A 
Manufacturer code 
M27256 
Manufacturer code 
M27512 


Note: For M27512 only AQ=12V+0.5V; A1-A8, A10-A13, 


by toggling address line AO (pin 10) from Vj, to 
Vin. All other address lines must be held at Vj, du- 
ring Electronic Signature mode. Byte 0 
(AO = Vi.) represents the manufacturer code and 
byte 1 (AO = Vip) the device identifier code. For the 
SGS M27256, these two identifier bytes are given 
below. All identifiers for manufacturer and device 
codes will possess odd parity, with the MSB (07) 
defined as the parity bit. 

This feature has been implemented also an 
M2764A, M27128A and M27512. 

In Fig. 5 you can see the Electronic Signature Mo- 
de for the complete EPROM family. 





E, OE/Vpp = Vj,; A14, A15=Vip 


EEPROM M9306 PRODUCT DESCRIPTION 


New components being used in computer systems 
are necessary for computer evolution. One of these 
is the Electrically Erasable Programmable Read 
Only Memory (EEPROM), that can be elettrically 
erased and written one byte at a time. 

EEPROM is particularly attractive in applications 
requiring field update of program store memory or 


non volatile data captime, and has the data reten- 
tion requirements of eaulier generations of PROMs, 
but also must maintain its field programmable 
characteristics over its device life. In this paper we 
will present the SGS M9306 serial EEPROM in all 
his characteristics. 


PRODUCT DESIGN 


DESIGN CHARACTERISTICS 


Device Name 
Device Desctiption 
Stepping (Revision) 
Process Name 


Array Organization: 

Number of Rows 

Number of Columns/Output 
Number of Sense Amps/Output 


Memory Cell Area 
Active 
Total 


Min Row Pitch 
Column Pitch 


Die Size 


MEMORY MATRIX CONFIGURATION 





9306 

256 bit serial EEPROM 
1 

NMOS-F1 


12 
Q1p 


64 x 65 mils 


BYTE 
CONTROL GATE BIT 
LINE LINE 


TO OTHER 
CELLS 

IN| SAME 
COLUMN 


CELL 





COLUMN 
SELECT 


TO OTHER 
CELLS 

IN SAME 
ROW 


TO OTHER 


TO OTHER 
CELLS 

IN SAME 
ROW 


AREA 





TO OTHER 
CELLS 
IN| SAME 
COLUMN 


$-7922 
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PROCESS DEFINITION 


— The NMOS-F1 is 4 n-channél MOS process with 
a minirnium transitstor length of 4pm. 

— The process has been optimized for a 21 Volt 
programming voltage. 

— Active elements are obtained by means at ion 
implantation. 

— NMOS-F1 is 4 two polysilicon level process; 
Source and Drain doping is As frorn As-dopéd 
polysilicon. 

A pictorial view of process i$ shown in Fig. 1. 


MASK SEQUENCE 


PLANOX | 100 
N+IMPLANT (FLOTOX) 150 
DEPLETION 360 
THINNER OXIDE 150 
ist POLY : 600 
ENH. IMPLANT (LVS) - 300 
BURIED CONTACTS 380 
2nd. POLY (Logic) 401 
DRAIN EXT. 451 
CONTACTS 741 
METAL 800 
GLASS PASSIVATION 900 
NITRIDE PASSIVATION 950 


In thé standard layout of the mémory ceil thé mask 
150 is used twice during the process: 

first tivie to define the area to be iniplanted N+ 
and a sécond time to define the aréa where the thin 
_ oxide will be grown. 


MEMORY CELL 


The memory cell is a transistor with a floating ga- 
te in first polysilicon level and a control gaté in se- 
cond polysilicon level. 

The voltage of the floating gate is determined by 
capacitive coupling to the control gate and to the 
tunneling oxide, drain and field oxide areas. 
The electric field during programming and the cur- 
rént in the channel of the transistor during reading 
depend on the voltage Vr, so it is clear that for 
good operation of the memory cell it is very impor- 
tant that the values of the capacitive couplings are 
not changed. 

The layout of the memory cell is shown in Fig. 2. 
A section view of the cell structure is shown in 
Fig. 3. 











nt t...t -—— « 
TB ‘} T 


TACT. 
DEPLETION .. 


Toa TRANSISTOR OF 
BURIED RAIN : 
CONTACT eel eo THE MEMORY CELL 


Fig. 2 


FUNNEL EONTROL 
“ OXID 6A ATE 


WORD= LINE nao 
_ FLOATING 
GATE 


BiT- LINE 


Fig 3 


POLYSILICON 2 


B ‘ > 


PROCESS CHARACTERISTICS 


Device Name 

Device Description 
Process Name 

Wafer Size 

Min. Channel Length (left) 
Number Poly Layer 

Min. Number of Mask 
Min. Number of Implants 
Lateral Diffusion 


Oxide Thickness 
Poly 1 Gate 


Poly 2 Gate 
Thinner Oxide 


9306 

256 bits serial EEPROM 
NMOS-F 1 

4”’ 





Poly 1 Thickness 
Poly 2 Thickness 
Metal Thickness 
Min. Diffusion Width 
Min. Poly 2 Width 
Min. Poly 2 Spacing 
Min. Metal Width 
Min. Metal Spacing 
Source-Drain Length 
Contact to Poly 2 Spacing 
Min. Contact Size 
Thinner Oxide Area 


Stanting Resistivity 

Type of Dopomt 

Gate Material 

Word Line Material 

Bit Line Material 

Metallization 

Poly-Metal Isolation Material 
Poly-Metal Isolation Thickness 
Passivation Material 
Passivation Thickness (Vapox) 


Passivation Thickness (Nitride) 


30 = 50 Ohm/cm 
Arsenicum 
Polysilicon 
Polysilicon 
Metal 
Alluminum 
P-VAPOX 

1.1p 

VAPOX + SigNq4 
7000 A 

6000 A 


* Field, N+1.1., Depletion Load, Enhancement, Drain Extention 
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PART NUMER $ M225 
TYRE ¢ 27 ASE ¢ 
TEST PROGRAM 3 

TER 


EM TE 


COMNT 


PED 


1000.0 
1200.0 
1400.0 
L&N0.0 
1800.0 
2000.0 
e2e00sG 
ef00. 0 
2400.0 
rd 3 0 0} o 0 
3000.0 
3200.0 
3400.0 
3G004 0 
3800.0 
4000.0 
420040 
4400. G 
4600.0 
4900.0 
000.0 


ELECTRICAL CHARACTERIZATION 


TESTING FLOW-CHART 
MARK 


I° TEST @ 70°C 
500 CYCLES 
STORAGE | 48h 
Il? TEST @ 25°C 
Q.C. @ 25°C 


Q.C. @ 70°C 


TWO AXIS SHMOO PLOT 
BATCH ¢ 
XNCARZ25 .TF 


GROUPS AUTO 


Mos ¢ nego 


CONDI 


_buTy CYC 


KRRKKKKAKKAKAKKAKAK KKK KKK KAKA KA RK KK AB AK AKA AK IE RK 


ww SYS, es, ?% Fee Oe4 oe: Nee a4 0664: 80 Soy oon 4 OEMS HE 
XXXRAXERRAMMNAKM CM MOCK XN KAM MK UR POS MX MK, mM? 


KKK KKK KKK KKK KKK IKK IHN I SECEECEOEOESESS SOD. 
XXXXXKKKXXAKKK AK KK KKK KKK ANKE LRM RNIN 

XMXMKMKKRXKX XXXXX + oo 2. FFD HHH HTH HH HE OOD od 
KRM Oe O04 KMEX CD 6 ¢ eto 

XXX KXAXXXX » » edo ooo Oo @ os Oo 4 
RNRMKARK eo e a6 ee 4 

XXXXXKX see o 4 

KAXRKXKX eo o 

XXXXXX oo 6 

RKXXKX eo o 

XXXXXX ¢ + 

XAKRXK « 

XXXXKX » 

RXKRX + 

XXXXX + 

XXX o 

XRXXX 4-6 « . 
CARR 0 : oe . ae 
XXXXX « aeved 


A, 
Paeene > . , 2 ore Pare 


3.00 . ; tye IO : 4 l 7.00 
Vi 


eee & 


SPECIFICATION WORK AREA 
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150°C 





FART NUMER $ 


DEVICE 


TEST FROGRAM3 
ADAP TER 


es os wots bees sene 


pees conserves 


COMNT 


cece Ce0e eos M000 Ones DERE Babe ean OOOO BEE e ELE Ene EOLG SURE EEES ROOD OO EE eRe oEEE Bete BEOE CEEE SEE OOee snee sae tees 


TW 


04625 
0.50 
0.75 
1.00 
1625 
1.50 
pay 


+ OD 


= 
2 ° au 


Kaeat |) 
eT 
3-00 
3-25 
3400 
3073 
4.00 


PART 
DEVICE 
TE 


eae 


COMNT 


TE 


yi 


0.27 ved 
0° 0 
0.7% 


1. 00 


1.25 


1 Sl) 
1.6735 
2-00 


¢ tt 
ft > 25 


@ + <i0 

w 
3.00 
3625 
agen 
367% 
4.00 


“> 


NUMER ¢ 
ST PROGRAMS 


dete done ceee cone sone ctae cece once sous cone cacy 


THO AXTS SHMOO PLOT XCNCOM 


M225 


on Hae ted 


ee 
Deak, & 
ROUE 3 

MEA e 


DATE? 26 
THEME? L&é 
DATE 3 
ey 


LCs 
LOG 
PRT 
PRT 


TYPE ¢ 
XNCARZZ5 + TF ALITO IL 
Ot 


Aten whee onan ene need ease cone onee anes 


TEST CONDITIONS 
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MO e M008 we oben taee same cane eens woes Hees BEES eens Ores meee HONE SEES SUE Hane wEne roae sone O8; 8 soe anes 
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CMS) 
KXXXXXXXKK KKK KKK KKK KKK KKK KKK KK KK KH NIM WK KK RK KK 
KARRKKKKXKKXKRAKKKA KKM KKM KM IE OB KCN 
XXXXXKXXKKXKXXKXXKXKKXKKRKKKMK KKK KK KKK HK KKK KK KK KKK KKM KLIK 
KXXKXXKKKKXK KKK EMKK KK RK RK KKM M AM IH KM KH HMM HM KIC 
ARKXXKXKKXKXXKKXKXKKXXKKXKXKXKXKXAXKXKK KK AMKKXAKKAKK ss os evs v eves 
RRAXXXK oe eee ees ee eave ese settee severe 
P29¢ 64 Coeerry errs ee rere ee ee ee ere 
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RAMA Y EHO Pw Fe SA Oa Ea OE ROWED % CDOS OURS BOR 

Besser vrosaPacevreerzgeBee tee eee ePararereoeerPecresereate 

3-400 4.00 moO) +f + 00 3.00 
; VCC1L © Wa 


THO AXIS SHMOO PLOT XINCOM 


Cad Tae toed 
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LOG DATES 
LOG TEMES 
PRT DATE? 10 
FRY TEMES 16% 
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Ea TCH f 
STAGE 
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AUTOL 
ot 
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CHARACTERIZZATION RESULTS 


Measurements 


Parameter 
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BUILD ASSEMBLY INFORMATION 
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SSIVATION | - 





Newly developed passivation process for NMOS/HS- CMOS devices 
gives improved protection to die encapsulated in plastic packages. 


PROCESS DESCRIPTION 


The process consists of a two layer film of 
P-Vapox (phosphorus doped silicon oxide) 
and Si3 Ng (silicon nitride), obtained by two 
different masking and etching steps to avoid 
defects caused by lack of dieletric integrity. 


The process gives good metal step coverage 
together with PECVD (Plasma Enhanced 
Chemical Vapox Deposition) to avoid 
cracking near metal edge and possible 
hillocks defects. 


The double layer enables us, by means of 
an appropriate oversize either at the 
boundaries of the die side or at the bonding 
pad side, to ensure full sealing of the 
underlying P- -Vapox layer. 


This prevents the layer from being exposed 
to moisture coming from the package. Thus 
the probability of metal corrosion on the 
bonding pad due to phosphoric acid is 

| drastically reduced. 


As a result the die is provided with a very 
good humidity immunity. 


32 


PROCESS FLOW 
(After metal mask) 


P-Vapox deposition of 4% 
phosphorus concentration 


P-Vapox mask and 
plasma etch 


Silicon nitride 
deposition 


Silicon nitride mask with 
oversize on bonding 
pad and die boundaries 





FIG. 1 - TYPICAL MICROSECTION OF DEVICE WITH FIG. 3 - SECTION ALONG THE PAD 








NITRIDE PASSIVATION. 


S.89KK SSKU HO 158K $: @8GG8 Ff GG0R% 


Pe 


P Vv sk ® 


CAN AE 





FIG. 2 - SECTION ALONG THE SCRIBING LINE. RELIABILITY RESULTS 





The reliability performance in moist ambient 
was evalued using both 85°C/85% RH/BIAS 
and 121°C Pressure Pot test. 


| 6 A9KX Z5KU NOLAN $-08008 P-00ee4 


Different products in different plastic packages 
were tested. 


To give an idea of reliability performances 
obtained on products with the new passivation 


process, we have set out the process 
qualification test results in the following table: 


HS-CMOS LOGICS u.PROCESSORS | MEMORIES 
| HOURS — SAMPLE | FAIL | SAMPLE | FAIL | SAMPLE | FAIL 


0 385 
385 
240 360 
360 
PRESSURE POT . 0 2 
Tamb = 121°C-2 atm 1 funct. 0 250 
0 0 120 
0 1 funct. 120 


33 


STATIC/DYNAMIC 
LIFE TEST 

Tamb = 125°C 

Voc =STD 


TEMP HUMIDITY 
BIAS (85°C/85% RH) 


Voc =STD 1 funct. 


2 
2 





70 
70 
50 


0 
0 
0 
0 
0 
0 
0 
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16K (2K x 8) UV ERASABLE PROM 


@ FAST ACCESS TIME: 
350ns MAX M2716-1 
450ns MAX M2716 


e SINGLE +5V POWER SUPPLY 


e LOW POWER DISSIPATION: 
525 mW MAX. ACTIVE POWER 
132 mW MAX. STANDBY POWER 


@ SIMPLE PROGRAMMING REQUIREMENTS 
— SINGLE LOCATION PROGRAMMING 
— PROGRAMS WITH ONE 50 ms PULSE 


e INPUTS AND OUTPUTS TTL COMPATIBLE 
DURING READ PROGRAM 


® COMPLETELY STATIC 
@ EXTENDED TEMPERATURE RANGE 


DESCRIPTION 
The M2716 is a 16,384-bit ultraviolet erasablé and 
electrically programmable read-only memory 
(EPROM). The M2716 operates from a single — 5V 
power supply, has a static standby mode, and 
features fast single address location programming. 
It makes designing with EPROMs faster, easier and 
more economical. The M2716, with its single 5-volt 
supply and with an access time up to 350ns, is ideal 
for use with the newer high performance +5V 
microprocessor such as the Z8® , Z80® and 
Z8000T™. The M2716P is also the first EPROM 
with a static standby mode which reduces the 
power dissipation without increasing access time. 
The maximum active power dissipation is 525 mW 
while the maximum standby power dissipation is 
only 132 mW, a 75% savings. 
The M2716 has the simplest and fastest method 
yet devised for programming EPROMs — single 
pulse TTL level programming. No need for high 
voltage pulsing because all programming controls 
are handled by TTL signals. Program any location 
at any time-either individually, sequentially or at 
random, with the M2716’s single address location 
programming. Total programming time for all 
16.384 bits is only 100 seconds: 
The M2716 is available in 24-lead dual in-line 
ceramic package glass lens (frit-seal) 
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Ceramic Package 


ORDERING NUMBERS: M2716F1 
M2716-1F 1 
M2716F6 
M2716-1F6 


PIN CONNECTIONS 


PIN NAMES 


| AO-A10 ADDRESSES 


CE/PGM CHIP ENABLE/PROGRAM 





OUTPUT ENABLE 
OUTPUTS 


2/86 








BLOCK DIAGRAM 


DATA QUTPUT 
00-07 


_ 


OUTPUT ENABLE 
CHIP ENABLE AND 
PROG. LOGIC OUTPUT B®8UFFERS 


Y Y 
DECODER ‘GATING 


A0-A10 
ADDRESS 
INPUTS 


16,384 BIT 
DECODER CELL MATRIX 





ABSOLUTE MAXIMUM RATINGS 


Symbol | Parameter =| Sate =| Uniti 
| All Input or Output voltages with respect to ground +6 to-03 
| Supply voltage with respect to ground during program + 26.5 to — 0.3 


Tamb Ambient temperature under bias: standard 0 to + 70 Yes 
extended -40 to + 85 
Storage temperature range —65 to +125 


Stresses above those listed under ‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 

OUTPUTS 


(18) (20) (21) (24) | (9-11, 13-17) 
[erochan———~(|Pulse Wuio Vy | Vw | vas [+8 [iy 


Note: The five modes of operation of the M2716P are listed in this table. It should be noted that all inputs for the five modes are at TTL 
levels. The power supplies required are a +5V Vcc and a Vpp power supply must be at 25V during the three programming modes, and 
must be at 5V in the other two modes. 























OPERATING MODES 
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READ OPERATION 
DC AND AC OPERATING CONDITIONS 


DC AND OPERATING CHARACTERISTICS 












AC CHARACTERISTICS 


a 
co [Adtess 0 OupatDoay —*(OE-GE-w | wo | 
Tice [GE Output dey ‘foes ———S*dYSSidt so | 
Toe [OE t Outpt oy —*dE-vy iSite | 
[apes [OE High io Output oat [GE -vu +t 0 *| 100 | 0 


toH Output Hold from Address CE or CE=OE= ViL 0 
OE Whichever Occurred First 





M2716 












CAPACITANCE” (Tamp = 25°C, f=1 MHz 


) 
i. eo ee 
[cour out Cepaciancs ——~divowey 


Notes: 








1. Voc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. Vpp may be connected directly to Vcc except during programming. 
The supply current would then be the sum of Icc¢ and Ipp,. 
3. Typical values are for Tamp=25°C and nominal supply voltages. 
4. This parameter is only sampled and not 100% tested. 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 
Input Rise and Fall Times: < =20ns 
Input Pulse Levels: 0.8 to 2. Py 


Timing Measurement Reference Lévels: Inputs 


Outputs 0.8 


AC WAVEFORMS 


ADDRESSES 


OUTPUT 


Notes: 


ADDRESSES VALID 





1 and 2V 


and 2V 


VALID OUTPUT 


1. Vec must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 


2. OE may be delayed up to tacc - 
3. tpF is specified from OE or CE whichever occurs first. 


READ MODE 

The M2716 has two control functions, both of which 
must be logically satisfied in.ordér to obtain data 
at the outputs. Chip Enable (CE) i is the power con- 
trol and should be used for dévicé seléction. Out- 
put Enable (OE) is the output contro! and should 
be used to gate data to the output pins, indepén- 
dént of device selection. Assuming that addrésses 
are Stable, address access time (tacc) is equal to 
thé delay from CE to output (tce). Data is availa- 
ble at the outputs 120 ns (to¢) after the falling ed- 
ge of OE, assuming that CE has béen low and 
addresses have been stable for at least taccctog 


STANDBY MODE 

The M2716 has a standby mode which reduces the 
active power dissipation by 75%, from 525mW to 
132mW. The M2716 is placed in the standby mo- 
de by applying a TTL high signal to CE input. When 
in Standby mode, thé output are in a high impe- 
dance state, independent of the OE input. 
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tor after the falling edge CE without impact on tacc. 


OUTPUT OR-TIEING 

Because M2716’s are usually used in larger me- 
mory arrays, the product has 2 line control func- 
tion that accommodates - this use of multiple 


allows for: 
a) the lowest possible memory power dissipation 


b) compléte assurance that output bus conténtion 
will not ouccur. 


To most efficiently use these two control lines, it 
is recommended that CE be decoded and used as 
the primary device selecting function, while OE (pin 
20) be madé a common connection to all devicés 
in the array and connéctéd to the READ liné from 
the systern control bus. This assures that all dese- 
lected memory devices are in their low power stand- 
by mode and the output pins are only active when 
data is désiréd from a particular memory devicé. 





PROGRAMMING OPERATION () (Tamb = 25°C +5%, Vocl2)=5V +5%, Vpp(23)=25V +1V) 









Values 






Parameter Test Conditions 


DC AND OPERATING CHARACTERISTIC: 







va [eet 
Tin [now High weet 
Mico | voo Susp owen 
Teer [vee Sup Cure —SSSC«*d Eros va | 


Ipp2 | Vpp Supply Current During CE/PGM =V 30 mA 
Programming Pulse im 


AC CHARACTERISTICS 


Symbol Parameter 


Address Setup Time 
tear 


tpRT Program Pulse Rise Time 
Program Pulse Fall Time 


CAUTION: The Vcc and Vpp supplied must be sequenced on and off such that Vcc is applied simultaneosly or before 
Vpp and removed simultaneosly or after Vpp to prevent damage to the M2716. The maximum allowable voltage during 
programming which may be applied to the Vpp with respect to ground is + 26V. Care must be taken when switching 
the Vpp supply to prevent overshoot exceeding the 26-volt maximum specification. For convenience in programming, 
the M2716 may be verified with the Vpp supply at 25V +1V. During normal read operation, however, Vpp must be at Vcc. 





Notes: 

1. SGS guarantees the product only if it is programmed to specifications described herein. 

2. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. The M2716 must not be inserted into 
or removed from a board with Vpp at 25+1V to prevent damage to the device. 

3. The maximum allowable voltage which may be applied to the Vpp pin during programming is + 26V. Care must be taken when swit- 
ching the Vpp supply to prevent overshoot exceeding this 26V maximum specification. 
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AC TEST CONDITIONS 

Voc =5V 45% 

Vpp =25V +1V 

Input Rise and Fall Times (10% to 90%) = 20 ns 


PROGRAMMING WAVEFORMS 
(Vpp =25V+1V, Voc =5V+4 5%) 


PROGRAM 


ADDRESSES 


(2) 


DATA IN STABLE 
ADD.N 


tor 
(0,12 MAX) 


CE/PGM 


Input Pulse Levels = 0.8V to 2.2V 
Input Timing Reference Level= 1V and 2V 
Output Timing Reference Level = 0.8V and 2V 


PROGRAM VERIFY 


ADDRESS N ADDRESS Nem 


DATA IN STABLE 
ADD. N+em 


4 


DATA OUT > 
VALID ADD.N 


‘DF 
(0.12 MAX) 





Note: All times shown in parentheses are minimum times and are psec unless otherwise noted. 


PROGRAMMING 

Initially, and after each erasure, all bits of the 
M2716 are in the ‘'1” state. Data is introduced by 
selectively programming ‘‘0’s’’ into the desired bit 
locations. Although only ‘‘0’s’’ will be programm- 
ed, both “‘1’s”’ and ‘‘0’s”’ can be presented in the 
data word. The only way to change a‘‘0”’ toa ‘‘1”’ 
is by ultraviolet light erasure.. The M2716 is in the 
programming mode when the Vpp power supply is 
at 25V and OE is at Vi. The data to be programm- 
ed is applied 8 bits in parallel to the data output 
pins. The levels required for the address and data 
inputs are TTL. When the address and data are 
stable, a 50 msec, active high, TTL program pulse 
- is applied to the CE/PGM input. A program pulse 
must be applied at each address location to be pro- 
grammed. You can program any location at any 
time — either individually, sequentially, or at ran- 
dom. The program pulse has a maximum width of 
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55 msec. The M2716 must not be programmed with 
a DC signal applied to the CE/PGM input. 

Programming of multiple M2716s in parallel with 
the same data can be easily accomplished due to 
the simplicity of the programming requirements. 
Like inputs of the paralleled M2716s may be con- 
nected together when they are programmed with 
the same data. A high level TTL pulse applied to 
the CE/PGM input-programs the parallel M2716s. 


PROGRAM INHIBIT 

Programming of multiple M2716s in parallel with 
different data is also easily accomplished. Except 
for CE/PGM, all like inputs (including OE) of the 
parallel M2716s may be common. A _ITL level pro- 
gram pulse applied to a M2716’s CE/PGM input 
with Vpp at 25V will program that M2716. A low 
level CE/PGM input inhibits the other M2716 from 
beign programmed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify may be performed with Vpp 
at 25V. Except during programming and program 
verify, Vpp must be at 5V. 


ERASURE OPERATION 

The erasure characteristics of the M2716 are such 
that erasure begins to occur when exposed to light 
with wavelengths shorter than approximately 4000 
Angstroms (A). It should be noted that sunlight and 
certain types of fluorescent lamps have 
wavelengths in the 3000-4000 A range. Data show 
that constant exposure to room level fluorescent 
lighting could erase the typical M2716 in approx- 
imately 3 years, while it would take approximately 
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1 week to cause erasure when exposed to direct 
sunlight. If the M2716 is to be exposed to these 
types of lighting conditions for extended periods 
of time, it is suggested to put opaque labels over 
the M2716 window to prevent unintentional 
erasure. 

The recommended erasure procedure for the 
M2716 is exposure to shortware ultraviolet light 
which has a wavelength of 2537 Angstroms (A). The 
integrated dose (i.e. UV intensity X exposure time) 
for erasure should be a minimum of 15 W- 
sec/cm2. The erasure time with this dosage is ap- 
proximately 15 to 20 minutes using an ultraviolet 
lamp with a 12000 » W/cm2 power rating. The 
M2716 should be placed within 2.5 cm of the lamp 
tubes during erasure. Some lamps have a filter on 
their tubes which should be removed before 
erasure. 








32K (4K x 8) UV ERASABLE PROM 


FAST ACCESS TIME: 

200ns MAX M2732A-2F1 

250ns MAX M2732AF1/M2732AF6 
300ns MAX M2732A/-3F 1 

450ns MAX M2732A-4F1/M2732A-4F6 


@ SINGLE +5V POWER SUPPLY 

@ LOW STANDBY CURRENT 35mA MAX 

e@ INPUTS AND OUTPUTS TTL COMPATIBLE 

DURING READ AND PROGRAM Ceramic Package 

© COMPLETELY STATIC eT se ae, 2a ea 
M2732A-3F 1 
M2732A-4F 1 
M2732AF6 
M2732A-4F6 

PIN CONNECTIONS 
DESCRIPTION 


The M2732A is a 32,768-bits ultraviolet erasable 
and electrically programmable read-only memory 
(EPROM). It is organized as 4,096 words by 8 bits 
and manufactured using SGS’ N-channel Si-Gate 
MOS process. The M2732A with its single +5V 
power supply and with an access time of 200ns, 
is ideal for use with the high performance +5V 
microprocessors such as the Z8® , Z80® and 
Z8000™. The M2732A has an important feature 
which is the separate output control, Output Enable 
(OE) from the Chip Enable control (CE). The OE 
control elimitates bus contention in multiple bus 
microprocessor systems. 

The M2732A also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 125 mA while 
the maximum standby current is only 35 mA a 70% 
saving. The standby mode is achieved by apply- 
ing a TTL-high signal to the CE input. 

The M2732A is available in a 24-lead dual in-line 
ceramic package glass lens (frit-seal). 
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BLOCK DIAGRAM 





\CC Oe 
GND Ce=—_— cere ee 
Vpp o> eee Sh ee 


OE 
OUTPUT ENABLE 
CHIPENABLE AND || 
cE PROG. LOGIC OUTPUT BUFFERS 


Y Y 
DECODER GATING 
AO-A11 
ADDRESS 
INPUTS 


x 32768 BIT 
DECODER CELL MATRIX 





S-6706 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter Value Unit 


T Ambient temperature under bias F1/-2F1/-3F1/-4F 1 —10 to + 80 °C 
amb F6/4F6 ~50 to + 95 °C 


T stg Storage temperature range —65 to + 125 °C 








Stresses above those listed under ‘“‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING MODES 


OE OUTPUTS 
me (9-11, 13-17) 


READ Vib 


PROGRAM 
PROGRAM VERIFY 


PROGRAM INHIBIT 
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READ OPERATION 
DC AND AC CONDITIONS F6/— 4F6 


Operating Temperature Range — 40 to 85°C 





Vec Power Supply (1.2) 





Vpp Voltage (2) 


DC AND OPERATING CHARACTERISTICS 
oe 










Symbol Parameter Test Conditions 


rl fe - Input Load Current Vin =5.5V 
ILO Output Leakage Current | Voyt=5.5V 
| Eeaapeeeeenagterncn a 


L loc12), | Voc Current Standby CE=Viy OE=Vi, 
eee: Vcc Current Active CE=OE=V 
a Input Low Voltage 





| = =VoL Output Low Voltage lol =2.1 mA 
___VOH Output High Voltage lon = ~ 400 pA 





AC CHARACTERISTICS 


—— caverns 


ae ee M2732A-2 | M2732A | M2732A-3 ee 
Conditions wax | min | Max, ae oS 
30 


_tacc _ Address to Output Delay CE=OE=V), 
ice [GE to Output Delay 











toe OE to Output Delay 
IDF 4) OE High to Output Float 


toH | Output Hold from Addresses CE=OE= Vit | 0 
| CE or OE Whichever 
Occurred First 


CAPACITANCE (4) (Tamp = 25°C, f= 1MHz) 











> ;NM {Rh 
o;o}]o 
O;oO;o 
=- |N 
oO; v1 
oO |o 
— | & 
o1 |} © 
oO |;|o 


Pree eee nn 
i 


t- ae ee, 


| Cin 1 Input Capacitance excepet OE/Vpp 


i 


Cin 2 OE/Vpp Input capacitance | 







Parameter Test conditions 





po 


Output capacitance 


apes om 


r 
c 


Notes: 1. Vcc must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp. 

2. Vpp may be connected directly to Vcc except during programming. The supply current would then be the sum of Ioc 
and Ipp}. 

3. Typical values are for Tamp=25°C and nominal supply voltages. 

4 


. This parameter is only sampled and is not 100% tested 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 


AC WAVEFORMS 


ADDRESSES C| 


oe 


tacc 


0.8 and 2V 
Outputs 0.8 and 2V 


ADDRESSES VALIO 





Hi 
OUTPUT cakes 


Notes: 


Kili 


QQ 


< 


SS 








S ~6390 





1. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc. 


2. tpr is specified from OE or CE whichever occurs first. 


READ MODE 

The M2732A has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (CE) is the power 
control and should be used for device selection. 
Output Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
delay from CE to output (tCE). Data is available at 
the outputs after the falling edge of OE, assuming 
that CE has been low and addresses have been 
stable for at least tacc-toE. 


STANDBY MODE 

The M2732A has a standby mode which reduces 
the active power current by 70%, from 125mA to 
35mA. The M2732A is placed in the standby mo- 
de by applying a TTL high signal to CE input. When 
in standby mode, the outputs are in a high impe- 
dance state, independent of the OE input. 


OUTPUT OR-TIEING 


Because M2732A’s are usually used in larger me- 
mory arrays, the product features a 2 line control 
function which accommodates the use of multiple 
memory connection. The two line control function 
allows: 


a) the lowest possible memory power dissipation 


b) complete assurance that output bus contention 
will not occur. 


To most efficiently use these two control lines, it 
is recommended that CE be decoded and used as 
the primary device selecting function, while OE 
should be made a common connection to all devi- 
ces in the array and connected to the READ line 
from the system control bus. This assures that all 
deselected memory devices are in their low power 
standby mode and that the output pins are only ac- 
tive when data is desired from a particular memo- 
ry device. 
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PROGRAMMING OPERATION (1)(Tamp = 25°C +£5°C, Vocl2)=5V +5%, Vppl2:3)=21V +0.5V) 


DC AND OPERATING CHARACTERISTIC. 





Values 
Symbol Parameter Conditions Unit 
Typ. 
lu Input Current (All Inputs) Vin=Vit or Vin 0 A 
Vib Input Low Level 





Vi Input High Level 


© 
< 
i?) 
oO —_ 





VOL Output Low Voltage During Verify lol =2.1 mA 0.45 
Output High Voltage During Verify lon = — 400 pA 2.4 


Voc Supply Current (Active) 
[ieee Vpp Supply Current CE =V),,0E=Vpp 


70 125 mA 


ro 
3 
> 


i) ‘ 
oO . 
—* 


AC CHARACTERISTICS 


. Values 
Symbol Parameter Test conditions 
Typ. Max. 
Address Set Up Time a us 
toes | OE Set Up Time 
Data Set Up Time 


Address Hold Time 










—* 
4 ie) 
oO 
— =) 
Nn ” 


& 
oO 


= = 
Yn n 


on 
=) 
oO 
a 
= 
” 


CE Pulse Width During Programming 


tpRT OE Pulse rise time During Programming 


tee Vpp recovery time 


1. SGS guarantees the product only if it is programmed to specifications described herein. 

2. Vcc must be applied simultaneusly with or before Vpp and removed simultaneously with or after Vpp. The M2732A must 
not be inserted into or removed from a board with Vpp at 21+4.0.5V or damage may occur to the device. 

3. The maximum allowable voltage which may be applied to the Vpp pin during programming is +22V. Care must 
be taken when switching the Vpp supply to prevent overshoot exceeding this 22V maximum specification. 





DS 
n 


oi 





z= 
ep) 


tas 

tbs 

tou Data Old Time 

tor Chip Enable to Output Float Delay 

tpy _| Data valid from CE CE=V),, OEF=Vi, 
lvR 


Notes 
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PROGRAMMING WAVEFORMS 


[is he ye we ee es Be 


PROGRAM 


or oF 


ADDRESSES 
DATA Cc DATA IN STABLE) 
tos (2) 
Vpp 
| BE Vas 
| Vit 
tpRt 
| (0,05) 
: : 
= ViH 
= 
VIL 


1. All times shown in ( 





| t AH(0) 
tOES(2) sy 


PROGRAM 
VERIFY 


| 


(DATA OUT VALID 
ADDN 
' DF (0.13) max 


S- 6707 





) are minimum and in usec unless otherwise specified. 


2. The input timing reference level is 1V for Vi, and 2V for Vip. 
3. toe and tor are characteristics of the device but must be accomodated by the programmer. 


PROGRAMMING 
Caution: Exceeding 22V on pin (Vpp) will damage 
the M2732A. 


When delivered, and after each erasure, all bits of 
the M2732A are in the ‘‘1’’ state. Data is introdu- 
ced by selectively programming ‘‘0’s’’ into the de- 
sired bit locations. Although only ‘‘0’s”’ will be 
programmed, both “‘1’s’”’ and ‘‘0’s”’ can be presen- 
ted in the data word. The only way to change a ‘‘0”’ 
to a ‘‘1”’ is by ultraviolet light erasure. 

The M2732A is in the programming mode when the 
OE/Vpp input is at 21V. It is required that a 0.1 wF 
capacitor be placed across OE/Vpp and ground to 
suppress spurious voltage transients which may da- 
mage the device. The data to be programmed is 
applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. 

When the address and data are stable, a 50 msec, 
active low, TTL program pulse is applied to the 
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CE input. A program pulse must be applied at each 
address location to be programmed. You can pro- 
gram any location at any time — either individual- 
ly, sequentially, or at random. The program pulse 
has a maximum width of 55 msec. The 2732A must 
not be programmed with a DC signal applied to the 
CE input. 

Programming of multiple 2732As in parallel with the 
same data can be easily accomplished due to the 
simplicity of the programming requirements. Like 
inputs of the paralleled M2732As may be connec- 
ted together when they are programmed with the 
same data. A low level TTL pulse applied to the 
CE input programs the paralleled 2732As. 


PROGRAM INHIBIT 


Programming of multiple 2732As in parallel with dif- 
ferent data is also easily accomplished. Except for 


CE, all like inputs (including OE) of the parallel 





2732As may be common. A_TTL level program 
pulse applied to a 2732A’s CE input with OE/Vpp 
at 21V will program that 2732A. A high level CE 
input inhibits the other 2732As from being pro- 
grammed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with OE/Vpp 
and CE at Vj,. 


ERASURE OPERATION 

The erasure characteristics of the M2732A are such 
that erasure begins when the cels are exposed to 
light with wavelengths shorter than approximately 
4000 Angstroms (A). It should be noted that sun- 
light and certain types of fluorescent lamps have 





wavelengths in the 3000-4000 A range. Data shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M2732A in approx- 
imately 3 years, while it would take approximately 
1 week to cause erasure when exposed to the direct 
sunlight. If the M2732A is to be exposed to these 
types of lighting conditions for extended periods 
of time, it is suggested that opaque labels to put 
over the M2732A window to prevent unintentional 
erasure. 

The recommended erasure procedure for the 
M2732A is exposure to shortwave ultraviolet light 
which has a wavelength of 2537 Angstroms (A). The 
integrated dose (i.e. UV intensity x exposure time) 
for erasure should be a minimum of 15 W-sec/cm2. 
The erasure time with this dosage is approximate- 
ly 15 to 20 minutes using an ultraviolet lamp with 
12000 pWicm?2 power rating. The M2732A should 
be placed within 2.5 cm of the lamp tubes during 
erasure. Some lamps have a filter on their tubes 
which should be removed before erasure. 


























64K (8K x8) UV ERASABLE PROM 


_@ FAST ACCESS TIME: 

| 200ns MAX M2764-2F 1 

250ns MAX M2764F 1/-25F 1/F6 
300ns MAX M2764-3F 1/-30F 1 
450ns MAX M2764-4F 1/-45F 1/-4F6 


~@ SINGLE +5V POWER SUPPLY 
@ LOW STANDBY CURRENT 40mA MAX 


@ INPUTS AND OUTPUTS TTL COMPATIBLE 
DURING READ AND PROGRAM 


@ COMPLETELY STATIC 


DESCRIPTION 
' The M2764 is a 65,536-bits ultraviolet erasable and 
‘electrically programmable read-only memory 
_ (EPROM). It is organized as 8,192 words by 8 bits 
. and manufactured using SGS’ N-channel Si-Gate 
MOS process. 


The M2764 with its single +5V power supply and 
with an access time of 200ns, is ideal for use with 
the high performance +5V microprocessor such 
as Z8® , Z80®° and Z8000™. The M2764 has an 
important feature which is the separate the output 
control, Ouptut Enable (OE) from the Chip Enable 
control (CE). The OE control eliminates bus con- 
tention in multiple bus microprocessor systems. 


The M2764 also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 100mA while the 
maximum standby current is only 40mA, a 60% 
saving. The standby mode is achieved by apply- 
ing a TTL-high signal to the CE input. 

The M2764 is available in a 28-lead dual in-line 
ceramic package glass lens. (frit-seal) 





Ceramic Package 


ORDERING NUMBERS: M2764HF1 
M2764H-2F 1 
M2764H-3F 1 
M2764H-4F 1 


M2764H-25F 1 
M2764H-30F 1 
M2764H-45F 1 


M2764HF6 
M2764H-4F6 


PIN CONNECTIONS 


PIN NAMES 


DATA INPUT/OUTPUT 
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BLOCK DIAGRAM 


DATA OUTPUT 
00- 07 





OUTPUT ENABLE 
CHIP ENABLE AND 
PROG. LOGIC OUTPUT BUFFERS 


Y 
nesobeR GATING 


A0-Al2 a 
ADDRESS : 
INPUTS —--- 
: 65 S36BIT 
= SeseuER CELL MATRIX 


ABSOLUTE MAXIMUM RATINGS 





Ambient temperature under bias /F1/-2F1/-3F 1/-4F1/ 
/-25F 1/-30F 1/-45F 1 
/F6-4F6 





Stresses above those listed under ‘‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING MODES 


READ 


[a 
fsranoay Sd 
[procrawS 
[program veney 
[PROGRAM INHIB | 


X = Don’t care 
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READ OPERATION 
DC AND AC CONDITIONS 






—3F1/—4F1 —45F1 
Vcc Power Supply (1.2) 5V +5% 5V +10% 


DC AND OPERATING CHARACTERISTICS 


ty | input Load Current Vin =5.5V Poe 
| to | Output Leakage Current | Voyt=5.5V Ree al 










Test Conditions 














lu 

ILo = 5. 

Pv peti Vege 
[Tin [put High Votage 

Tou [Output Low Votags —[ig=2ina 
[Vou [ouput High Votage —[iou= 400 5 [2a 


AC CHARACTERISTICS 


2764-3 2764-4 
2764-30 2764-45 
Parameter ns 
Conditions 


| tacc_| Address to Output Delay |CE= OE = ViL 
ICE = 
toe = 


OE to Output Delay 
tp [OE High to Output Float 


CE or OE Whichever 
Occurred First 





1. Veco must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. Vpp may be connected directly to Voc except during programming. 

The supply current would then be the sum of Icc¢ and Ipp4. 
3. Typical values are for Tamp = 25°C and nominal supply voltages. 
4. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see 
timing diagram. 
5. This parameter is only sampled and not 100% tested. 








AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 0.8 and 2V 
Outputs 0.8 and 2V 


AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT 


2.0 2.0 


DEVICE 
TEST POINTS : UNDER 


0.8 0.8 TEST 


$-6802 


CL INCLUDES JIG CAPACITANCE 





AC WAVEFORMS 


VIH 
ADDRESSES ADDRESS VALID 
Vit 





ViH 
OUTPUT 
Vie 


S~-6809 


’ Notes: 

1. Typical values are for Tamp = 25°C and nominal supply voltage. 

2. This parameter is only sampled and not 100% tested. 

3. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc. 
4. tpg is specified from OE or CE whichever occurs first. 
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READ MODE 

The M2764 has two control functions, both of which 
must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power con- 
trol and should be used for device selection. Out- 
put Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
delay from CE to output (tce). Data is available at 
the outputs after the falling edge of OE, assuming 
that CE has been low and addresses have been 
stable for at least tacc-tog. 


STANDBY MODE 

The M2764 has a standby mode which reduces the 
active power current by 60%, form 100mA to 40 
mA. The M2764 is placed in the standby mode by 
applying a TTL high signal to the CE input. When 
in the standby mode, the outputs are in a high im- 
pedance state, independent of the OE input. 


OUTPUT OR-TIEING 
Because M2764’s are usually used in larger 
memory arrays, the product features a 2 line con- 
trol function which accommodates the use of multi- 
ple memory connection. The two line control func- 
tion allows: 
a) the lowest possible memory power dissipation 
b) complete assurance that output bus contention 
will not occur. 
To most efficiently use these two control lines, it 
is recommended that CE be decoded and used as 
the primary device selecting function, while OE 
should be made a common connection to all 
devices in the array and connected to the READ 
line from the system control bus. This assures that 
all deselected memory devices are in their low 
power standby mode and that the output pins are 
only active when data is desired from a particular 
memory device. 


PROGRAMMING 
Caution: exceeding 22V on pin (Vpp) will damage 
the M2764. 
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When delivered, and after each erasure, all bits of 
the M2764 are in the ‘‘1”’ state. Data is introduced 
by selectively programming ‘‘Os”’ into the desired 
bit locations. Although only ‘‘Os”’ will be programm- 
ed, both ‘‘1s”’ and ‘‘Os”’ can be present in the data 
word. The only way to change a “‘0”’ to a ‘‘1”’ is 
by ultraviolet light erasure. The M2764 is in the pro- 
gramming mode when Vpp input is at 21V and CE 
is at TTL low. The data to be programmed is ap- 
plied 8 bits in parallel to the data output pins. The 
levels required for the address and data inputs are 
TTL. 

For programming, CE should be kept TTL-low at 
all times while Vpp is kept at 21V. When the ad- 
dresses are stable, a 50ms, active-low, TTL pro- 
gram pulse is applied to the PGM input. A program 
pulse must be applied at each address location to 
be programmed. You can program any location at 
any time either individually, sequentially, or at ran- 
dom. The program pulse has a maximum width of 
55ms. 





FAST PROGRAMMING ALGORITHM 

Fast Programming Algorithm rapidly programs 
M2764 EPROMs using an efficient and reliable 
method particularly suited to the production pro- 
gramming enviroment. Typical programming times 
for individual devices are on the order of 1.25 
minutes. Programming reliability is also ensured 
as the incremental program margin of each bytes 
is continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
Fast Programming Algorithm is shown in last page. 


The Fast Programming Algorithm utilizes two dif- 
ferent pulse types: initial and overprogram. 

The duration of the initial CE pulse (s) is one millise- 
cond, which will then be followed by a longer over- 
program pulse of length 4X msec (X is an iteration 
counter and is equal to the number of the initial one 
millisecond pulses applied to a particular M2764 
location), before a correct verify occurs. Up to 15 
one-millisecond pulses per byte are provided for 
before the over program pulse is applied. The en- 
tire sequence of program pulses and byte verifica- 
tions is performed at Vcc =6.0V and Vpp = 21.0V. 
When the Fast Programming cycle has been com- 
pleted, all bytes should be compared to the original 
data with Voc = Vpp=5.0V. 








PROGRAM INHIBIT 

Programming of multiple M2764s in parallel with 
different data is also easily accomplished. Except 
for CE (or PGM), all like inputs (including OE) of 
the parallel M2764s may be common. A TTL low 
pulse applied to a M2764 CE and PGM input, with 
Vpp at 21V will program that M2764. A high level 
CE input inhibits the other M2764s from being pro- 
grammed. 





PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with CE and 
OE at V),. However, PGM is at Vj. 





ERASURE OPERATION 
The erasure characteristic of the M2764 are such 
that erasure begins when the cells are exposed to 


PROGRAMMING WAVEFORMS 


PROGRAM 


light with wavelengths shorter than approximately 
4000 Angstroms (A). It should be noted that 
sunlight and certain types of fluorescent lamps 
have wavelengths in the 3000-4000 A range. Data 
shows that constant exposure to room level fluores- 
cent lighting could erase a typical M2764 in approx- 
imately 3 years, while it would take approximately 
1 week to cause erasure when expose to the direct 
sunlight. If the M2764 is to be exposed to these type 
of lighting conditions for extended periods of time, 
it is suggested that opaque labels to put over the 
M2764 window to prevent unintentional erasure. 
The recommended erasure procedure for the 
M2764 is exposure to shortwave ultraviolet light 
which has a wavelength of 2537 Angstroms (A). 
The integrated dose (i.e. UV intensity x exposure 
time) for erasure should be a minimum of 15 W- 
sec/cm2. The erasure time with this dosage is ap- 
proximately 15 to 20 minutes using an ultraviolet 
lamp with 12000 »W/cm2 power rating. The M2764 
should be placed within 2.5 cm of the lamp tubes 
during erasure. Some lamps have a filter on their 
tubes which should be removed before erasure. 


PROGRAM VERIFY 


ViL 
i taH 
| (0) 
Re DATA N STABLE EON NCTEE) DATA” OUT ’ 


tos (2). ane es 


 VALID.ADD.N 


ae (0.13) 


tDH (2) 


_ sine 


= pa 
t pw} 


toe 
0.15 MAX 








PROGRAMMING OPERATION (1)(Tamp = 25°C +£5°C, Voc) =5V +5%, Vpp(2:3)=21V +0.5V) 


DC AND OPERATING CHARACTERISTIC: 


Piece [voc Supp Coren tei) 
tee [von Sup Curen «dE | 










Values 


10 


— 
< 
To 


pA 






Voc+1 






mA 







oat o) 
3 





AC CHARACTERISTICS 


Test Conditions 



















in| Tye. 
| tas | Address soup Time ||| 
| tors [OEsewptime | es 
| tos | Dataseuptime | es 
| tan [Address Hold Time | as 
| ton [Datatoidtime | es 
tore | Output Enable Output Float Delay | ||| t80_ | 
| tves [Vp Seuptime | es 
| tvs |Vocseuptime | tk fs 
| topw | GE Overprogram Pulse width | (seenotes) | 38 | | 63 | ms 
Data Valid from OE cae 





Notes: 

1. SGS guarantees the product only if it is programmed to specifications described herein. 

2. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. The M2764 must not be inserted into 
or removed from a board with Vpp at 21+0.5V or damage may occur to the device. 

3. The maximum allowable voltage which may be applied to the Vpp pin during progamming is + 22V. Care must be taken when swit- 

ching the Vpp supply to prevent overshoot exceeding this 22V maximum specification. 

Initial Program Pulse width tolerance is 1msec +5%. 

The length of the overprogram pulse may vary from 3.8 msec to 63 msec as a function of the iteration counter value X. 

This parameter is only sampled and is not 100% tested. 

Output Float is defined as the point where data is no longer driven (see timing diagram). 


oS 
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FAST PROGRAMMING FLOWCHART 


START 
ADOR-FIRST LOCATION 


Vv c=6 Vv 
Vppa2lV 







PROGRAM 
ONE ims PULSE 


INCREMENT X 





INCREMENT 
ADDR 


DEVICE |FAIL 
YES 


Voc = Vpp=5V 










VERIFY 


FAIL DEVICE 
ALL BYTES 


FAILED 


PASS 


DEVICE PASSED Scpaan 
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ADVANCE DATA 


64K (8K x 8) UV ERASABLE PROM 


e FAST ACCESS TIME: 
200ns MAX M2764A-2F1/M2764A-20F 1 
250ns MAX M2764AF 1/M2764AF6/M2764A-25F 4 
300ns MAX M2764A-3F 1/M2764A-30F 1 
450ns MAX M2764A-4F 1/M2764A-4F6/M2764A-45F 1 


@ 0 to 70°C STANDARD TEMPERATURE 
RANGE 


@e —40to +85°C EXTENDED TEMPERATURE 
RANGE 


@e SINGLE +5V POWER SUPPLY 

@ LOW STANDBY CURRENT (35mA MAX) 
e TTL COMPATIBLE 

e FAST PROGRAMMING ALGORITHM 

e ELECTRONIC SIGNATURE 

@® +10% Vcc TOLLERANCE AVAILABLE 


DESCRIPTION 

The M2764A is a 65,536-bit ultraviolet erasable and 
electrically programmable read only memory 
(EPROM). It is organized as 8,192 words by 8 bits 
and manufactured using SGS’ NMOS-E3 process. 


The M2764A with its single +5V power supply and 
with an access time of 200ns, is ideal for use with 
high performance +5V microprocessor such as 
Z8® , Z80®° and Z8000™. The M2764A has an 
important feature which is to separate the output 
control, Ouptut Enable (OE) from the Chip Enable 
control (CE). The OE control eliminate bus conten- 
tion in multiple bus microprocessor systems. 


The M2764A also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 75mA while the 
maximum standby current is only 35 mA, a 53% 
saving. The standby mode is achieved by applyng 
a TTL-high signal to the CE input. The M2764A has 
an “Electronic Signature’ that allows programmers 
to automatically identify device type and pinout. 
The M2764A is available in a 28-lead dual in-line 
ceramic package (frit-seal) glass lens. 


Ceramic Package 


ORDERING NUMBERS: M2764A-2F1 
M2764AF 1 
M2764A-3F 1 
M2764A-4F 1 


M2764A-20F 1 
M2764A-25F 1 
M2764A-30F 1 
M2764A-45F 1 


M2764AF6 
M2764A-4F6 


PIN CONNECTIONS 


PIN NAME 


CHIP ENABLE INPUT 
OUTPUT ENABLE INPUT 


DATA INPUT/OUTPUT 


This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice. 
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BLOCK DIAGRAM 


DATA OUTPUT 
O00- 07 


A 


OUTPUT ENABLE 
CHIP ENABLE AND : 
PROG. LOGIC OUTPUT BUFFERS 


Y Y 
DECODER GATING 


A0-Al2 
ADDRESS 
INPUTS 


X 65.536 BIT 
DECODER CELL MATRIX 





ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 


All Input or Output voltages with respect to ground +6.5 to —0.6 
Supply voltage with respect to ground +14 to —0,6 


T Ambient temperature under bias /F1 —10to +80 °C 

amb /F6 — 50 to +95 °C 
Storage temperature range — 65 to +125 
Pe eg micuce Voltage on pin 24 with respect to ground + 13.5 to —0.6 , 


Stresses above those listed under ‘‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING MODES 


ot 


ELECTRONIC SIGNATURE 





























NOTE: X can be. ViH or VIL Vu= 12V +0.5V 
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READ OPERATION 
DC AND AC CONDITIONS 





Input Load Current 

mA 
mA 
[Vn [input Low votege | 
[Vin [input High Votege | CS 
| 


AC CHARACTERISTICS | 
2764A-2 2764A-25 2764A-30 2764A-45 
2764A-20 / 2764A | 2764A-3 | 2764A-4 
: ene Max | Min | Max | min | Max | 


y 
Address to Output Delay |CE= OE = VIL 

















Test 
Conditions 









oO 
>) 


© 
N 
oO 
Q 
=) 








oO 
—_ 
— 
oO 


adaros to Oust Belay [EE 


oO 
— 
on 






























Symbol Test Conditions 


_ Min win 
as 
ise ood 

ton |Output Hold from Address CE =OE= VIL 

CE or OE Whichever 
Occurred First 
CAPACITANCE” (Tamb = 25°C, f=1 MHz) 
Output Capacitance Vout = OV Peal 






1. Voc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

2. Vpp may be connected directly to Voc except during programming. 
The supply current would than be the sum of I¢¢ and Ipp4. 

3. Typical values are for Tamp=25°C and nominal supply voltages. 

4. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see 
timing diagram. 

5. This parameter is only sampled and is not 100% tested. 

6. Max: Icc rating differs with access time. Rating of 60mA active and 20mA standby are for M2764A at 200 ns access time only. 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 0.8 and 2V 
Outputs 0.8 and 2V 


AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT 













2.0 






2.0 


DEVICE 
UNDER 






S TEST POINTS < 


TEST 


0.8 0.8 


CL=100pF 


is S-6802 


$-6807 


Ct INCLUDES JIG CAPACITANCE 





AC WAVEFORMS 


ADDRESSES ADDRESS VALID 
VV aa 


Vi 





Vib 





ViH 
OUTPUT 
Vit 


Notes: 

1. Typical values are for Tamp =25°C and nominal supply voltage. 

2. This parameter is only sampled and not 100% tested. 

3. OE may be delayed up to tacc - toe after the falling edge CE without impact on tacc. 
4. tor is specified from OE or CE whichever occurs first. 
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DEVICE OPERATION 

The seven modes of operations of the M2764A are 
listed in the Operating Modes. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


READ MODE 

The M2764A has two control function, both of which 
must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power con- 
trol and should be used for device selection. Out- 
put Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
delay from CE to output (tce). Data is available at 
the outputs after the falling edge of OE, assuming 
that CE has been low and addresses have been 
stable for at least tacc-toe. 


STANDBY MODE 

The M2764A has a standby mode which reduces 
the maximum active power current from 75 mA to 
35 mA. The M2764A is placed in the standby mode 
by applying a TTL high signal to the CE input. 
When in the standby mode, the outputs are in a 
high impedance state, independent of the OE input. 


OUTPUT OR-TIEING 

Because EPROMsS are usually used in larger 
memory arrays, the product features a 2 line con- 
trol function which accommodates the use of multi- 
ple memory connection. The two line control func- 
tion allows: 

a) the lowest possible memory power dissipation 
b) complete assurance that output bus contention 

will not occur. 

For the most efficient use of these two control lines, 
CE should be decoded and used as the primary 
device selecting function, while OE should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This assures that all deselected 





memory devices are in their low power standby — 


mode and that the output pins are only active when 
data is desired from a particular memory device. 
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SYSTEM CONSIDERATIONS 

The power switching characteristics of NUOS-E3 
EPROMS require careful decoupling of the devices 
the supply current, lcc, has three segments that 
are of interest to the system designer: the stand- 
by current level, the active current level, and tran- 
sient current peaks that are produced by the fall- 
ing and rising edges of CE. The magnitude of this 
transient current peaks is dependent on the out- 
put Capacitive and inductive loading of the device. 
The associated transient voltage peaks can be sup- 
pressed by complying with the two line output con- 
trol and by properly selected decoupling capacitors. 
It is recommended that a 1 »F ceramic capacitor 
be used on every device between Vcc and GND. 
This should be a high frequency capacitor of low 
inherent inductance and should be placed as close 
to the device as possible. In addition, a 4.7 uF bulk 
electrolytic Capacitors should be used between 
Vec and GND for every eight devices. The bulk 
capacitor should be located near where the power 
supply is connected to the array. The purpose of 
the bulk capacitor is to overcome the voltage drop 
caused by the inductive effects of PCB traces. 


PROGRAMMING 
Caution: exceeding 14V on pin 1 (Vpp) will 
damage the M2764A. 


When delivered, and after each erasure, all bits of 
the M2764A are in the *'1”’ state. Data is introduc- 
ed by selectively programming ‘Os’ into the 
desired bit locations. Although only ‘‘Os”’ will be pro- 
grammed, both ‘‘1s”’ and ‘‘Os”’ can be present in 
the data word. The only way to change a ‘‘0’’ to 
a ‘‘1”’ is by ultraviolet light erasure. The M2764A 
is in the programming mode when Vpp input is at 
12.5V and CE and PGM are at TTL low. The data 
to be programmed is applied 8 bits in parallel to 
the data output pins. The levels required for the 
address and data inputs are TTL. 


FAST PROGRAMMING ALGORITHM 

Fast Programming Algorithm rapidly programs 
M2764A EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each byte 
is continually monitored to determine when it has 
been successfully programmed. A flowchart of the 











M2764A Fast Programming Algorithm is shown on 
the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over- 
program. 

The duration of the initial PGM pulse (s) is one 
millisecond, which will than be followed by a longer 
overprogram pulse of length 3Xmsec. (X is an itera- 
tion counter and is equal to the number of the in- 
itial one millisecond pulses applied to a particular 
M2764A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro- 
vided for before the over program pulse is applied. 
The entire sequence of program pulses and byte 
verifications is performed at Vcc=6V and 
Vpp=12.5V. When the Fast Programming cycle 
has been completed, all bytes should be compared 
to the original data with Voc = Vpp = 5V. 


PROGRAM INHIBIT 

Programming of multiple M2764As in parallel with 
different data is also easily accomplished. Except 
for CE, all like inputs (including OE) of the parallel 
~ M2764A may be common. A TTL low pulse applied 
to a M2764A’s CE input, with Vpp at 12.5V, will 
program that M2764A. A high level CE input inhibits 
the other M2764A from being programmed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with OE at 
Vit; CE at Vit; PGM at Vin and Vpp at 12.5V. 


ELECTRONIC SIGNATURE 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will iden- 
tify its manufacturer and type. This mode is intend- 
ed for use by programming equipment for the pur- 
pose of automatically matching the device to be 
programmed with its corresponding programming 


ELECTRONIC SIGNATURE MODE 


AO 
(10) 


Manufacturer code 








Device code 








03 
A nh re agi (15) 


rn See re 


algorithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is required 
when programming the M2764A. To activate this 
mode, the programming equipment must force 
11.5V to 12.5V on address line AQ (pin 24) of the 
M2764A. Two identifier bytes may than be se- 
quenced from the device outputs by toggling ad- 
dress line AO (pin 10) from V), to Vjy. All other ad- 
dress lines must be held at V,, during Electronic 
Signature mode. Byte 0 (AO =Vj,) represents the 
manufacturer code and byte 1 (AQ=Vj,,) the 
device identifier code. For the SGS M2764A, these 
two identifier bytes are given below. All identifiers 
for manufacturer and device codes will possess odd 
parity, with the MSB (07) defined as the parity bit. 


ERASURE OPERATION 

The erasure characteristic of the M2764A is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 Angstrom A. It should be noted that sunlight 
and some type of fluorescent lamps have 
wavelengths in the 3000-4000 A range. Data shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M2764A in about 3 
years, while it would take approximately 1 week to 
Cause erasure when expose to direct sunlight. If 
the M2764A is to be exposed to these type of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels to put over the 
M2764A window to prevent unintentional erasure. 
The recommended erasure procedure for the 
M2764A is exposure to short wave ultraviolet light 
which has wavelength 2537 A. The integrated dose 
(i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The 
erasure time with this dosage is approximately 15 
to 20 minutes using an ultraviolet lamp with 12000 
uW/cm2 power rating. The M2764A should be 
placed within 2.5 cm (1 inch) of the lamp tubes dur- 
ing the erasure. Some lamps have a filter on their 
tubes which should be removed before erasure. 





















PROGRAMMING OPERATION (Tamp = 25°C +£5°C, Voc!) =6V +0.25V, Vpp(!)=12.5V +0.3V) 


DC AND OPERATING CHARACTERISTIC 











Symbol Parameter 








Input Current (All Inputs) 





Input Low Level (All Inputs) 





Input High Level 














Output Low Voltage During Verify 





Output High Voltage During Verify 
Voc Supply Current (Program & Verify) 
Vpp Supply Current (Program) 





AQ Electronic Signature Voltage 


AC CHARACTERISTICS 


— 


Symbol Parameter 





tas Address Setup Time 





toes OE Setup Time 


|___'os Data Setup Time 





taH Address Hold Time 








Data Hodl Time 





toFP(4) Output Enable Output Float Delay 
tvps Vpp Setup Time 
tvcs Vcc Setup Time 


tpw PGM Initial Program Pulse Width 





topw PGM Overprogram Pulse Width 
toe Data Valid from OE 
Notes: 


Initial Program Pulse width tolerance is 1msec +5%. 
This parameter is only sampled and not 100% tested. 


ae ed 


Values 
Test Conditions 
Min. Typ. 
Vin =Vi_ or Viy ae 
- 0.1 
2.0 
lop =2.1 mA Ld 
eel 
Fo ee 
Pts 







Test Conditions 

















(see Note 3) 


(see Note 2) 


Voc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 


Output Float is defined as the point where data is no longer driven (see timing diagram). 


Values 





Unit 


uA 





< 
QO 
QO 


O23) CO oO 


0.45 


gi 
oO 


12.5 


1 


ie) 


0 


1.05 


78.75 
150 


< 


ie) 


bh 


= 
n 


rz 
n 


LS 


= 


S 


= 


lL 


ms 


ms 


2) 
n 


=) 
n (op) Nn 











PROGRAMMING WAFEFORMS 


PROGRAM PROGRAM VERIFY 


Vin 
ADDRESSES ADDRESS STABLE 


HIGH Z 
DATA IN STABLE b ( DATA OUT VALID} ) 
toy (2) Be tog (013) | 





Notes: 

All times shown in (_ ) are minimum and in usec unless otherwise specified. 

The input timing reference level is 0.8V for a V), and 2V for a Vj). 

tog and tpgp are characteristics of the device but must be accommodated by the programmer. 

When programming the M2764A a 0.1uF capacitor is required across Vpp and GROUND to suppress spurious voltage transients which 
can damage the device. 


PonM > 
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FAST PROGRAMMING FLOWCHART 


INCREMENT 
ADDR 


START 
ADDR-FIRST LOCATION 


Vpp=12.5V 


PROGRAM 
ONE ims PULSE 


INCREMENT X 


PROGRAM 
VERIFY ONE 
BYTE 


PROGRAM ONE PULSE 
OF 3X-ms DURATION 


LAST ADDR? 
YES 


OMPARE 
ALL BYTES 
TO ORIGINAL 
DATA 


FAIL 


PASS 


DEVICE PASSED 
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DEVICE 
FAILED 





FAIL_| DEVICE 
FAILED 














ADVANCE DATA 


128K (16K x 8) UV ERASABLE PROM 


_@ FAST ACCESS TIME: 

200ns MAX M27128A-2F 1 

250ns MAX M27128AF1/M27128AF6/M27128A-25F 1 
300ns MAX M27128A-3F 1/M27128A-30F 1 

450ns MAX M27128A-4F1/M27128A-4F6/M27128A-45F 1 


® 0 to 70°C STANDARD TEMPERATURE 
RANGE 


e —40to +85°C EXTENDED TEMPERATURE 
RANGE 


@ SINGLE +5V POWER SUPPLY 

@ LOW STANDBY CURRENT (40mA MAX) 
@ TTL COMPATIBLE 

.@ FAST PROGRAMMING ALGORITHM 

@ ELECTRONIC SIGNATURE 

@ +10% Vcc TOLLERANCE AVAILABLE 


DESCRIPTION 

The M27128A is a 131,072-bit ultraviolet erasable 
and electrically programmable read only memory 
(EPROM). It is organized as 16,384 words by 8 bits 
and manufactured using SGS’ NMOS-ES3 process. 


The M27128A with its single +5V power supply 
and with an access time of 200ns, is ideal for use 
with high performance + 5V microprocessor such 
as Z8® , Z80® and Z8000™. The M27128A has 
an important feature which is to separate the out- 
put control, Ouptut Enable (OE) from the Chip 
Enable control (CE). The OE control eliminate bus 
contention in multiple bus microprocessor systems. 


The M27128A also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 85mA while the 
maximum standby current is only 40 mA, a 53% 
saving. The standby mode is achieved by appling 
a TTL-high signal to the CE input. The M27128A 
has an “Electronic Signature’ that allows program- 
mers to automatically identify device type and 
pinout. 

The M27128A is available in a 28-lead dual in-line 
ceramic package (frit-seal) glass lens. 





Ceramic Package 


ORDERING NUMBERS: M27128A-2F1 
M27128AF 1 
M27128A-3F 1 
M27128A-4F 1 


M27128A-25F 1 
M27128A-30F 1 
M27128A-45F 1 


M27128AF6 
M27128A-4F6 













PIN CONNECTIONS 


PIN NAMES 


ADDRESS INPUT 
CHIP ENABLE INPUT 


OUTPUT ENABLE INPUT 
PROGRAM 
00-07 DATA INPUT/OUTPUT 





A0-A13 


This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice. 
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BLOCK DIAGRAM 


DATA OUTPUT 
00-07 
——— 


OUTPUT ENABLE 


CHIP ENABLE AND ea od 


PROG, LOGIC OUTPUT BUFFERS 


Y 
DECODER 


AO-AI3 Lk 
ADORE SS ame 
INPUTS 
x 131.072 BIT 
DECODER CELL MATRIX 


ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | Values | Unit 
te All Input or Output voltages with respect to ground +6.25 to —0.6 
Supply voltage with respect to ground +14 to —0,6 


7 Ambient temperature under bias /F1 —10 to +80 °C 
amb IF6 — 50 to +95 °C 
Storage temperature range — 65 to +125 
tee ed Voltage on pin 24 with respect to ground +13.5 to —0.6 


Stresses above those listed under ‘“‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. | 


OPERATING MODES 


OUTPUTS 
E (11-13, 
15-19) 


READ 


OUTPUT DISABLE 


Y 
GATING 






































ELECTRONIC SIGNATURE 





NOTE: X can be Vin or Vit Vu= 12V +0.5V 


72 











READ OPERATION 


DC AND AC CONDITIONS F1/- 2F1 ~- 25F1/— 30F1/ 


- 3F1/ - 4F 1 — 45F1 
0 to 70°C 0 to 70°C —40 to 85°C 
Vcc Power Supply (1.2) 5V +5% 5V +10% 5V +5% 


F6/—4F6 


Operating Temperature Range 








di 


Vpp Voltage (2) Vpp = Vcc | Vpp = Voc | Vpp = Vcc 


Symbol Parameter Test Conditions 





I Input Load Current VIN =5.5V 


lLo : Output Leakage Current | Voyt=5.5V 
Ipp4(2) Vpp Current Read Standby] Vpp =5.5V 


Ioc12) | Voc Current Standby CE=Vin 


— 

oO 
.~ 

> 








; 
= 






E 
on 
— = 










loca2) | Voc Current Active 
Vit Input Low Voltage —0.1 
Vo. | Output Low Voltage Io, =2.1 mA ee ara 


VOH Output High Voltage lon = — 400 pA 


a) 
& 


ie) 


V ppt) Vpp Read Voltage Voc =5V +0.25V 


AC CHARACTERISTICS 


oo 
< 

QO 

O 











27128A-45 
/ 27128A-4 





Test 
Conditions 


> 
Oo 
© 
a) =) =) =) 














Output Hold from Address |CE=OE= Vj, 
CE or OE Whichever 
Occurred First 


{OH 


= 


CAPACITANCE” (Tampb = 25°C, f=1 MHz) 
Parameter 


Input Capacitance 


Output Capacitance 











Test Conditions 


Notes: 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. Vpp may be connected directly to Voc except during programming. 
The supply current would than be the sum of loc and Ipp}. 
3. Typical values are for Tamp = 25°C and nominal supply voltages. 
4. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven. 
(See timing diagram). 
5. This parameter is only sampled and is not 100% tested. 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 0.8 and 2V 
Outputs 0.8 and 2V 


AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT 


2.0 DEVICE 
test POINTS < UNDER 
: 08 TEST 


CL=100pF 


$-6802 


CL INCLUDES JIG CAPACITANCE 





AC WAVEFORMS 


Vi 
ADDRESSES ADDRESS VALID 





Vit 


ViH 
OUTPUT 





Vi 
$-6809 


Notes: 

Typical values are for Tamp =25°C and nominal supply voltage. 

This parameter is only sampled and not 100% tested. ria 

OE may be delayed up to tacc - toe after the falling edge CE without impact on tacc. 
tpF is specified from OE or CE whichever occurs first. 


PoNM> 
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DEVICE OPERATION 

The seven modes of operations of the M27128A 
are listed in the Operating Modes. A single 5V 
power supply is required in the read mode. All in- 
puts are TTL levels except for Vpp and 12V on AQ 
for Electronic Signature. 


READ MODE 

The M27128A has two control function, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (CE) is the power 
control and should be used for device selection. 
Output Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
delay from CE to output (tce). Data is available at 
the outputs after the falling edge of OE, assuming 
that CE has been low and addresses have been 
stable for at least tacc-tog. 


STANDBY MODE 

The M27128A has a standby mode which reduces 
the maximum active power current from 85 mA to 
40 mA. The M27128A is placed in the standby 
mode by applying a TTL high signal to the CE in- 
put. When in the standby mode, the outputs are 
in a high impedance state, independent of the OE 
input. 


OUTPUT OR-TIEING 

Because EPROMs are usually used in larger 
memory arrays, the product features a 2 line con- 
trol function which accommodates the use of multi- 
ole memory connection. The two line control func- 
tion allows: 

a) the lowest possible memory power dissipation 
b) complete assurance that output bus contention 

will not occur. 

For the most efficient use of these two control lines, 
CE should be decoded and used as the primary 
device selecting function, while OE should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This assures that all deselected 
memory devices are in their low power standby 
mode and that the output pins are only active when 
data is desired from a particular memory device. 








SYSTEM CONSIDERATIONS 

The power switching characteristics of NMUOS-E3 
EPROMSs require careful decoupling of the devices 
the supply current, Icc, has three segments that 
are of interest to the system designer: the stand- 
by current level, the active current level, and tran- 
sient current peaks that are produced by the fall- 
ing and rising edges of CE. The magnitude of this 
transient current peaks is dependent on the out- 
put capacitive and inductive loading of the device. 
The associated transient voltage peaks can be sSup- 
pressed by complying with the two line output con- 
trol and by properly selected decoupling capacitors. 
It is recommended that a 1 »F ceramic capacitor 
be used on every device between Vcc and GND. 
This should be a high frequency capacitor of low 
inherent inductance and should be placed as close 
to the device as possible. In addition, a 4.7 nF bulk 
electrolytic capacitors should be used between 
Vcc and GND for every eight devices. The bulk 
capacitor should be located near where the power 
Supply is connected to the array. The purpose of 
the bulk capacitor is to overcome the voltage drop 
caused by the inductive effects of PCB traces. 


PROGRAMMING 
Caution: exceeding 13V on pin 1 (Vpp) will 
damage the M27128A. 


When delivered, and after each erasure, all bits of 
the M27128A are in the ‘‘1”’ state. Data is introduc- 
ed by selectively programming ‘‘Os”’ into the 
desired bit locations. Although only ‘‘Os”’ will be pro- 
grammed, both ‘‘1s’’ and “Os” can be present in 
the data word. The only way to change a ‘‘0"' to 
a‘‘1’’ is by ultraviolet light erasure. The M27128A 
is in the programming mode when Vpp input is at 
12.5V and CE and PGM are at TTL low. The data 
to be programmed is applied 8 bits in parallel to 
the data output pins. The levels required for the 
address and data inputs are TTL. 


FAST PROGRAMMING ALGORITHM 

Fast Programming Algorithm rapidly programs 
M27128A EPROMsS using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each bytes 
is continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
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M27128A Fast Programming Algorithm is shown 
on the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over- 
program. 

The duration of the initial PGM pulse (s) is one 
millisecond, which will than be followed by a longer 
overprogram pulse of length 3Xmsec. (X is an itera- 
tion counter and is equal to the number of the in- 
itial one millisecond pulses applied to a particular 
M27128A location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro- 
vided for before the over program pulse is applied. 
The entire sequence of program pulses and byte 
verifications is performed at Vcc =6V and 
Vpp = 12.5V. When the Fast Programming cycle 
has been completed, all bytes should be compared 
to the original data with Voc = Vpp = 5V. 


PROGRAM INHIBIT 

Programming of multiple M27128As in parallel with 
different data is also easily accomplished. Except 
for CE, all like inputs (including OE) of the parallel 
M27128A may be common. A TTL low pulse ap- 
plied to a M27128A’s CE input, with Vpp at 12.5V, 
will program that M27128A. A high level CE input 
inhibits the other M27128A from being pro- 
grammed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify is accomplished with OE at 
Vi; CE at Vi» PGM at Vin and Vpp at 12.5V. 


ELECTRONIC SIGNATURE 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will iden- 
tify its manufacturer and type. This mode is intend- 
ed for use by programming equipment for the pur- 
pose of automatically matching the device to be 
programmed with its corresponding programming 


ELECTRONIC SIGNATURE MODE 


AO 
(10) 


Manufacturer code baie A 


Device code 


algorithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is required 
when programming the M27128A. To activate this 
mode, the programming equipment must force 
11.5V to 12.5V on address line AQ (pin 24) of the 
M27128A. Two identifier bytes may than be se- 
quenced from the device outputs by toggling ad- 
dress line AO (pin 10) from Vj, to Viy. All other ad- 
dress lines must be held at V,;, during Electronic 
Signature mode. Byte 0 (AO=V)) represents the 
manufacturer code and byte 1 (AO=Vj,) the 


device identifier code. For the SGS M27128A, these 


two identifier bytes are given below. All identifiers 
for manufacturer and device codes will possess odd 
parity, with the MSB (07) defined as the parity bit. 


ERASURE OPERATION 

The erasure characteristic of the M27128A is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 Angstrom A. It should be noted that sunlight 
and some type of fluorescent lamps have 
wavelengths in the 3000-4000 A range. Data shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M27128A in about 3 
years, while it would take approximately 1 week to 
Cause erasure when expose to direct sunlight. If 
the M27128A is to be exposed to these type of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels to put over the 
M27128A window to prevent unintentional erasure. 
The recommended erasure procedure for the 
M27128A is exposure to short wave ultraviolet light 
which has wavelength 2537 A. The integrated dose 
(i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The 
erasure time with this dosage is approximately 15 
to 20 minutes using an ultraviolet lamp with 12000 
uW/cm2 power rating. The M27128A should be 
placed within 2.5 cm (1 inch) of the lamp tubes dur- 
ing the erasure. Some lamps have a filter on their 
tubes which should be removed before erasure. 








PROGRAMMING OPERATION (Tamp = 25°C +£5°C, Voclt)=6V +£0.25V, Vpp\)=12.5V +0.3V) 


DC AND OPERATING CHARACTERISTIC 


Values 


Typ. 


Test Conditions 
(See note 1) 


ly Input Current (All Inputs) 


VIL Input Low Level (All Inputs) 
ViH Input High Level 


VOL Output Low Voltage During Verify 


= 


Symbol Parameter 





© 








Vect+1 
0.45 
VOH { Output High Voltage During Verify 

100 


Ioc2 Voc Supply Current (Program & Verify) mA 








eo) 
© 


> 


Ippo | Vpp Supply Current (Program) 


Vip AQ Electronic Signature Voltage aa 


rh | 
Oo © 
—_ 


—s 


= nN 
on 


12.5 V 


AC CHARACTERISTICS 
a ion 





Test Conditions Values 


Parameter 
(See note 1) Typ 











Address Setup Time 


= 





O}1n 1H |H 1H nia | 3. 
= 


toes OE Setup Time 


tos Data Setup Time 
LAH Address Hold Time 


” 


m 





tou Data Hold Time 





=) 


tor Pt) Output Enable Output Float Delay 


typs Vpp Setup Time 


tyos Voc Setup Time 


ca 


ok 
(se) 





tpw PGM Initial Program Pulse Width 0.95 1.0 1.05 ms 
topw PGM Overprogram Pulse Width 2.85 78.75 ms 
toe Data Valid from OE 150 

Notes: 

1. Veco must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

2 The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 

3. Initial Program Pulse width tolerance is 1msec +5%. , 

4 This parameter is only sampled and not 100% tested. 


Output Float is defined as the point where data is no longer driven (see timing diagram). 











a 


Vin 
ADDRESSES 
Vin 


DATA 


cc 


PGM 


( 


PROGRAM VERIFY 


ADDRESS STABLE 


tas(2) 


(oma stam 


DATA IN STABLE 


HIGH Z 


' SHHt 


t pw (.95ms) ae! 
topw (3.8ms) f 





3 to¢g(0.15) 
MAX 


All times shown in {  ) are minimum and in usec unless otherwise specified. 
The input timing reference level is 0.8V for a Vy and 2V for a Vi). 


tog and tprp are characteristics of the device but must be accommodated by the programmer. 
When programming the M27128A a 0.1,F capacitor is required across Vpp and GROUND to suppress spurious voltage transients which 


can damage the device. 
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| | tgp (013) 
MAX 


(| oar OUT VALID » 





$—7543 





FAST PROGRAMMING FLOWCHART 


START 
ADDR-FIRST LOCATION 


Vpp=!2.5V 










0 


PROGRAM 
ONE ims PULSE 





INCREMENT X 






7” PROGRAM 
VERIFY ONE 
BYTE 


FAIL_| DEVICE 
FAILED 
PASS 


PROGRAM ONE PULSE 
OF 3X-ms DURATION 


LAST ADDR? 
YES 





INCREMENT 
ADOR 












OMPARE 
ALL BYTES FAIL DEVICE 
TO ORIGINAL FAILED 


DATA 


PASS 


DEVICE PASSED 5+ 6881 
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e FAST ACCESS TIME: 
200ns MAX M27256-2F1 
250ns MAX M27256F1/M27256F6/M27256-25F 1 
300ns MAX M27256-3F1/M27256-30F1 
450ns MAX M27256-4F1/M27256-4F6/M27256-45F 1 
@ 0 to 70°C STANDARD TEMPERATURE RANGE 
—40 to +85°C EXTENDED TEMPERATURE 
RANGE 
SINGLE +5V POWER SUPPLY 
LOW STANDBY CURRENT (40mA MAX) 
TTL COMPATIBLE 
+10% Vcc TOLERANCE AVAILABLE 


DESCRIPTION 

The M27256 is a 262,144-bit ultraviolet erasable and 
electrically programmable read only memory 
(EPROM). It is organized as 32.768 words by 8 bits 
and manufactured using SGS’ NMOS-ES process. 
The M27256 with its single +5V power supply and 
with an access time of 200ns, is ideal for use with 
high performance +5V microprocessor such as 
Z8® , Z80® and Z8000™. The M27256 has an im- 
portant feature which is to separate the output con- 
trol, Ouptut Enable (OE) from the Chip Enable con- 
trol (CE). The OE control eliminate bus contention 
in multiple bus microprocessor systems. 

The M27256 also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 100mA while the 
maximum standby current is only 40 mA, a 60% 
saving. The standby mode is achieved by appling 
a TTL-high signal to the CE input. The M27256 
enables implementation of new, advanced systems 
with firmware intensive architectures. 

The combination of the M27256’s high density, and 
new advanced microprocessors having megabit ad- 
dressing capability provides designers with oppor- 
tunities to engineer user-friendly, high reliability, 
high-performance systems. The M27256 large 
storage Capability enables it to function as a high 
density software carrier. Entire operating systems, 
diagnostics, high-level language programs and 
specialized application software can reside in a 
M27256 directly on a system’s memory bus. This 
permits immediate microprocessor access and ex- 
ecution of software and eliminates the need for time 
consuming disk accesses and downloads. The 
M27256 has an “Electronic Signature” that allows 
programmers to automatically identify device type 
and pinout. 


Ceramic Package 


ORDERING NUMBERS: M27256-2F1 
M27256F 1 
M27256-3F 1 
M27256-4F 1 


M27256-25F 1 
M27256-30F1 
M27256-45F 1 


M27256F6 
M27256-4F6 








PIN CONNECTIONS 











PIN NAMES 
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BLOCK DIAGRAM 


DATA OUTPUTS | 
00 - 07 


OE, CE 
AND PROGRAM 
LOGIC OUTPUT BUFFERS 


Y 
OECODER 


AO-A14 
AOORESS 
INPUTS 


262,14 4BIT 


DECODER CELL MATRIX 








ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | Value | Unit 
a ae All Input or Output voltages with respect to ground +6.25 to —0.6 
| pp Supply voltage with respect to ground +14 to —0,6 


VI 
VpP 
T Ambient temperature under bias /F1 —10 to +80 °C 
amb /F6 ~ 50 to +95 °C 
Storage temperature range | — 65 to +125 
Le et eee ccd Voltage on pin 24 with respect to ground +13.5 to —0.6. 


Stresses above those listed under ‘‘Absolute Maximum Ratings’”’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING MODES 


SS 



































OUTPUTS 
(11-13, 
15-19) 


ie 


STANDBY 


Voc |MAN.CODES 
Veco DEV.CODE 


NOTE: X can be Vjy or Vip Vy= 12V +0.5V 
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READ OPERATION 
DC AND AC CONDITIONS 





F1/ - 2F1 
~ 3F1/-4F1 


Operating Temperature Range 0 to 70°C 
Voc Power Supply (1,2) 


Vpp Voltage (2) 







DC AND OPERATING CHARACTERISTICS 


Values 
Symbol Parameter Test Conditions Unit 
Min Typ. (3) | Max. | 
hy Input Load Current Vin =5.5V a ee eee uA 
ike Output Leakage Current | Voyt=5.5V Pee Nee ae pA 
Ipp4(2) Vpp Current Read Standby | Vpp = 5.5V re ae aS 
loca2(2) Voc Current Active CE=OE=V\. mA 
__| Vpp=Vec 
VIL Input Low Voltage ~ 0.1 fF V 
Vin Input High Voltage 2.0 P| Vee tt | ov | 
VOL Output Low Voltage lo. =2.1 mA V 
Voy | Output High Voltage —'| Igy = ~ 400 nA 2.4 $2} 
“Vpp) | Vpp Read Voltage —S=| Voc =5V+0.25V 3.8 ; Wee V 


AC CHARACTERISTICS 
















°7256-2 27256-25 27256-30 27256-45 
Haramatar Test / 27256 | 27256-3 | 27256-4 
conations [win [mex [ win [ Max | in [wx [ win | Max 
| tac [Address to Output Delay CE=OE=Vy, 250 (a 300 | | 450 | ns | 
| torw [OE High to Output Float CE=Vi | 60] 0 | 105 ns 
toH |Output Hold from Address CE =OE = Vib 0 0 0 ns 
CE or OE Whichever 
Occurred First 


CAPACITANCE” (Tamp = 25°C, f=1 MHz) 


Symbol Parameter Test Conditions Min. Typ. | Max. Unit 
Cin Input Capacitance Vin =OV 6 


Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 

Vpp may be connected directly to Vcc except during programming. The supply current would than be the sum of I¢c¢ and Ipp4. 
Typical values are for Tam, = 25°C and nominal supply voltages. 

This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see 
timing diagram. 

This parameter is only sampled and not 100% tested. 





xe) 
nm 


Ze) 
al 


Notes: 


nae ga esas 


oO 














AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 0.8 and 2V 
Outputs 0.8 and 2V 


AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT 


2.0 2.0 


TEST POINTS < 


DEVICE 


UNDER 
TEST 


0.8 0.8 


CL=100pF 


S-6802 


CL INCLUDES JIG CAPACITANCE 





AC WAVEFORMS 








- Vi 2286 
ADDRESSES (| ADDRESS VALID 
VIL sated 
Vi 
CE 
Vie eit 
tce 
Viv 
OE 
Vib ee Steno te 
tacc (3) 'OH 
Vin Aare 
HIGH Z L////f 
OUTPUT VALID OUTPUT 


S-6809 


Notes: 
1. Typical values are for Tamp =25°C and nominal supply voltage. 


2. This parameter is only sampled and not 100% tested. 
3. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc. 
4. tpg is specified from OE or CE whichever occurs first. 


84 


DEVICE OPERATION 

The eight modes of operations of the M27256 are 
listed in the Operating Modes. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for Vpp and 12V on AQ for Elec- 
tronic Signature. 


READ MODE 

The M27256 has two control function, both of which 
must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power con- 
trol and should be used for device selection. Out- 
put Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
delay from CE to output (tce). Data is available at 
the outputs after the falling edge of OE, assuming 
that CE has been low and addresses have been 
stable for at least tacc-tog. 


STANDBY MODE 

The M27256 has a standby mode which reduces 
the maximum active power current from 100 mA to 
40 mA. The M27256 is placed in the standby mode 
by applying a TTL high signal to the CE input. When 
in the standby mode, the outputs are in a high im- 
pedance state, independent of the OE input. 


TWO LINE OUTPUT CONTROL 

Because EPROMs are usually used in larger 
memory arrays, the product features a 2 line con- 
trol function which accommodates the use of multi- 
ple memory connection. The two line control func- 
tion allows: 

a) the lowest possible memory power dissipation 
b) complete assurance that output bus contention 

will not occur. 

For the most efficient use of these two control lines, 
CE should be decoded and used as the primary 
device selecting function, while OE should be made 
a common connection to all devices in the array 
and connected to the READ line from the system 
control bus. This assures that all deselected 
memory devices are in their low power standby 
mode and that the output pins are only active when 
data is desired from a particular memory device. 





SYSTEM CONSIDERATIONS 
The power switching characteristics of NUOS-E3 
EPROMSs require careful decoupling of the devices 








the supply current, loc, has three segments that 
are of interest to the system designer: the standby 
current level, the active current level, and transient 
current peaks that are produced by the falling and 
rising edges of CE. The magnitude of this transient 
Current peaks is dependent on the output capacitive 
and inductive loading of the device. The associated 
transient voltage peaks can be suppressed by com- 
plying with the two line output control and by pro- 
perly selected decoupling capacitors. It is recom- 
mended that a 1 »F ceramic capacitor be used on 
every device between Vcc and GND. This should 
be a high frequency capacitor of low inherent in- 
ductance and should be placed as close to the 
device as possible. In addition, a 4.7 »F bulk elec- 
trolytic capacitors should be used between Vcc 
and GND for every eight devices. The bulk capacitor 
should be located near where the power supply is 
connected to the array. The purpose of the bulk 
capacitor is to overcome the voltage droop caus- 
ed by the inductive effects of PCB traces. 


PROGRAMMING 
Caution: exceeding 13V on pin 1 (Vpp) will damage 
the M27256. 


When delivered, and after each erasure, all bits of 
the M27256 are in the “1” state. Data is introduced 
by selectively programming ‘‘Os”’ into the desired 
bit locations. Although only “Os” will be programm- 
ed, both ‘1s’ and ‘Os’ can be present in the data 
word. The only way to change a “0” to a “1” is by 
ultraviolet light erasure. The M27256 is in the pro- 
gramming mode when Vpp input is at 12.5V and 
CE and is at TTL low. The data to be programmed 
is applied 8 bits in parallel to the data output pins. 
The levels required for the address and data inputs 
are TTL. 


FAST PROGRAMMING ALGORITHM 

Fast Programming Algorithm rapidly programs 
M27256 EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 
as the incremental program margin of each bytes 
is continually monitored to determine when it has 
been successfully programmed. A flowchart of the 
M27256 Fast Programming Algorithm is shown on 
the last page. The Fast Programming Algorithm 
utilizes two different pulse types: initial and over- 
program. The duration of the initial CE pulse (s) is 
one millisecond, which will than be followed by a 
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longer overprogram pulse of length 3Xmsec. (X is 
an iteration counter and is equal to the number of 
the initial one millisecond pulses applied to a par- 
ticular M27256 location), before a correct verify oc- 
curs. Up to 25 one-millisecond pulses per byte are 
provided for before the over program pulse is ap- 
plied. The entire sequence of program pulses and 
byte verifications is performed at Vcc =6V and 
Vpp =12.5V. When the Fast Programming cycle 
has been completed, all bytes should be compared 
to the original data with Vcc = Vpp = 5V. 


PROGRAM INHIBIT 

Programming of multiple M27256s in parallel with 
different data is also easily accomplished. Except 
for CE, all like inputs (including OE) of the parallel 
~ M27256 may be common. A TTL low pulse applied 
to a M27256’s CE input, with Vpp at 12.5V, will 
program that M27256. A high level CE input inhibits 
the other M27256s from being programmed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly _pro- 
grammed. The verify is accomplished with OE at 
Vit; CE at Vin and Vpp at 12.5V. 


OPTIONAL VERIFY 

The optional verify may be performed instead_of 
the verify mode. It is performed with OE at V;,, CE 
at Vi, (aS opposed to the standard verify which has 
CE at Vin), and Vpp at 12.5V. The outputs will 
three-state according to the signal presented to OE 
._Therefore, all devices with Vpp=12.5V and 
OE = Vj, will present data on the bus independent 
of the CE state. When parallel programming several 
devices which share the common bus, Vpp should 
be lowered to Vcc (=6V) and the normal read 
mode used to execute a program verify. 


ELECTRONIC SIGNATURE 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will iden- 
tify its manufacturer and type. This mode is intend- 
ed for use by programming equipment for the pur- 


(18) 
cas 
ie 


ELECTRONIC SIGNATURE MODE 


AO 
(10) 
Manufacturer code 











O5 
(17) 


Le 


pose of automatically matching the device to be 
programmed with its corresponding programming 
algorithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is required 
when programming the M27256. To activate this 
mode, the programming equipment must force 
11.5V to 12.5V on address line AQ (pin 24) of the 
M27256. Two identifier bytes may than be sequenc- 
ed from the device outputs by toggling address line 
AO (pin 10) from Vj; to Vj4. All other address lines 
must be held at V;, during Electronic Signature 
mode. Byte 0 (AO=V)) represents the manufac- 
turer code and byte 1 (AO = Vj) the device iden- 
tifier code. For the SGS M27256, these two iden- 
tifier bytes are given below. All identifiers for 
manufacturer and device codes will possess odd 
parity, with the MSB (07) defined as the parity bit. 


ERASURE OPERATION 

The erasure characteristic of the M27256 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 Angstrom A. It should be noted that sunlight 
and some type of fluorescent lamps have 
wavelengths in the 3000-4000 A range. Data shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M27256 in about 3 
years, while it would take approximately 1 week to 
Cause erasure when expose to direct sunlight. If 
the M27256 is to be exposed to these type of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels to put over the 
M27256 window to prevent unintentional erasure. 
The recommended erasure procedure for the 
M27256 is exposure to short wave ultraviolet light 
which has wavelength 2537 A. The integrated dose 
(i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The 
erasure time with this dosage is approximately 15 
to 20 minutes using an ultraviolet lamp with 12000 
uW/cm2 power rating. The M27256 should be plac- 


ed within 2.5 cm (1 inch) of the lamp tubes during 


the erasure. Some lamps have a filter on their tubes 
which should be removed before erasure. 


04 O1 00 Hex 
(16) . (12) (11) Data 


02 

(13) 
| 20) 
ae ee ee 















PROGRAMMING OPERATION (Tamp = 25°C +5°C, Voc!) =6V +£0.25V, Vppl)=12.5V +0.3V 


DC AND OPERATING CHARACTERISTIC: 


Test Conditions Values 


Symbol Parameter 
(See note 1) Typ. 


© 


ly Input Current (All Inputs) Vin = Vip or Vin 


Vit Input Low Level (All Inputs) 


Vin Input High Level 


N 
oO 


Voeco+1 
0.45 


io) 


VOL Output Low Voltage During Verify 


NO 
L 


Output High Voltage During Verify lon = — 400 pA 


O 





100 mA 


Voc Supply Current (Program & Verify) 


Ippo Vpp Supply Current (Program) CE=Vi 


Icc2 


Oo 


= 


1 
i 


« . 


Vip A9 Electronic Signature Voltage 12:5 


< 
a 
4 
_ 
on 


AC CHARACTERISTICS 






Symbol Parameter nese Cenduene — ‘ont 
(See note 1) / Min, Typ. | Max. | 
tas Address Setup Time Pk a us 
toes _| OE Setup Time a ee ee eee 
Data Setup Time ee ee Se eee Fe 
‘oH _| Data Hoal Time ae a a ee Pe 
[tore [Output Enable Output Float Delay || 130 
Veo Setup Time are se ee Oe ee 
CE Initial Program Pulse Width 1.0 
(see Note 2) 
Data Valid from OE Lo 150 
Notes: 
1. Veco must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 
3. Initial Program Pulse width tolerance is 1msec +5%. 
4. This parameter is only sampled and not 100% tested. 


Output Float is defined as the point where data is no longer driven (see timing diagram). 


10.0) 
N 





PROGRAMMING WAFEFORMS 


Vix 
ADDRESSES 
Vit 


VIH 


Vit 


Vpp 


Notes: 


PROGRAM PROGRAM VERIFY 


ADDRESS STABLE 


HIGH Z 
DATA IN STABLE ) ( 
— =n 


es, i. 
| - | 0.15 MAX 


2.85ms 


topw 


1 All times shown in ( ) are minimum and in usec unless otherwise specified 
The input timing reference level is 0.8V for a V;, and 2V for a Vj, 


2 
3 tog and tprp are characteristics of the device but must be accommodated by the programmer. 
4 


tor 
(0.13) 
MAX. 





When programming the M27256 a 0.1uF capacitor is required across Vpp and GROUND to suppress spurious voltage transients which 


can damage the device. 
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FAST PROGRAMMING FLOWCHART 


ADDR-FIRST LOCATION 
Vpp=l2.5V 


0 








PROGRAM 
ONE ims PULSE 


INCREMENT X 






PROGRAM 
VERIFY ONE 
BYTE 


PROGRAM ONE PULSE 
OF 3X-ms DURATION 


LAST ADDR? 
YES 










PASS 





INCREMENT 
ADDR 











OMPARE 
ALL BYTES 
TO ORIGINAL 
DATA 


FAIL DEVICE 
FAILED 







PASS 


DEVICE PASSED S- 6881 
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VERIFY FAIL DEVICE 
BYTE FAILED 











PRELIMINARY DATA 


512K (64K x 8) UV ERASABLE EPROM 


e FAST ACCESS TIME: 
250ns MAX M27512F1 


0 TO 70°C STANDARD TEMPERATURE RANGE 
SINGLE +5V POWER SUPPLY 

LOW STANDBY CURRENT (40mA MAX) 

TTL COMPATIBLE 

FAST PROGRAMMING 

ELECTRONIC SIGNATURE 


DESCRIPTION 

The M27512 is a 524,288-bit ultraviolet erasable and 
electrically programmable read only memory 
(EPROM). It is organized as 65,536 words by 8 bits 
and manufactured using SGS’ NMOS-ES process. 
The M27512 with its single +5V power supply and 
with an access time of 250ns, is ideal for use with 
high performance +5V microprocessor allowing full 
speed operation without the addition of 
performance-degrading WAIT states. The M27512 
has an important feature which is to separate the 
output control, Output Enable (OE/Vpp) from the 
Chip Enable control (CE). The OE/Vpp control 
eliminate bus contention in multiple bus 
microprocessor systems. The M27512 also features 
a standby mode which reduces the power dissipa- 
tion without increasing access time. The active cur- 
rent is 125mA while the maximum standby current 
is only 40 mA, ‘a 70% saving. The standby mode 
is achieved by applyng a TTL-high signal to the CE 
input. The M27512 enables implementation of new, 
advanced systems with firmware intensive ar- 
chitectures. 

The combination of the M27512s high density, and 
new advanced microprocessors having megabit ad- 
dressing capability provides designers with oppor- 
tunities to engineer user-friendly, high reliability, 
high-performance systems. The M27512 large 
storage capability enables it to function as a high 
density software carrier. Entire operating systems, 
diagnostics, high-level language programs and 
specialized application software can reside in a 
M27512 directly on a system’s memory bus. This 
permits immediate microprocessor access and ex- 
ecution of software and eliminates the need for time 
consuming disk accesses and downloads. The 
M27512 has an “Electronic Signature” that allows 
programmers to automatically identify device type 
and pinout. The M27512 is available in a 28-lead 
dual in-line ceramic package glass lens (frit seal). 


91 


{ 


Ceramic Package 


ORDERING NUMBERS: M27512F1 


M27512-3F1 


M27512-25F 1 
M27512-30F1 


PIN CONNECTIONS 


PIN NAMES 


ADDRESS INPUT 
CHIP ENABLE INPUT 
OUTPUT ENABLE/Vpp INPUT 





DATA INPUT/OUTPUT 


2/86 








BLOCK DIAGRAM 


OATA OUTPUTS 
00 - 07 


i een 


OE, CE 
AND PROGRAM | 
OUTPUT BUFFERS 
Y Y 
DECODER GATING 


A0-A15 
ore ee Ei el 
INPUTS , 
x 524.288 
: OECODER CELL MATRIX 





ABSOLUTE MAXIMUM RATINGS 


Parameter | Value | Unit 
All Input or Output voltages with respect to ground 
Supply voltage with respect to ground . 
Ambient temperature under bias 
V 































° 
Storage temperature range —65 to +125 2 


Stresses above those listed under ‘‘Absolute Maximum Ratings’? may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


(20) (22) (24) | 


OUTPUT DISABLE 








Voltage on pin 24 with respect to ground 


OPERATING MODES 


OE/Vpp 
STANDBY 
PROGRAM 


| PROGRAM INHIBIT 


ELECTRONIC SIGNATURE Vit Vec |MAN.CODE 
| Vib Vec | DEV.CODE 





NOTE: X can be Vin or Vit Vyu= 12V +0.5V 
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READ OPERATION 
DC AND AC OPERATING CONDITIONS 








F1/-3F1 ~25F1/~ 30F1 


5V +5% 5V +10% 









Operating Temperature Range 


Vac Power Supply (1) 














DC AND OPERATING CHARACTERISTICS 


one 
Symbol Parameter Test Conditions Unit 
AS SaaS | Min. | Typ. (2) 


4. a = =3 
ly Input Load Current Vin =5.5V 





Lo Output Leakage Current Vout = 5.5V 


VIL 


Ioce Voc Current Active 

















Vib Input Low Voltage V 
Vin Input High Voltage 
| VoL Output Low Voltage 


VOH Output High Voltage . loH = ~~ 400 vA 2.4 






os 


27512-30/ 
27512-3 


27512-25/ 
27512 










Test 
Conditions 











Output Hold from Address CE or 
OE Whichever Occurred First 














Notes: 1. Vcc must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vpp. 
2. Typical values are for Tamp=25°C and nominal supply voltages. 
3. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see 


timing diagram. 
4. This parameter is only sampled and not 100% tested. 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V | 

Timing Measurement Reference Levels: Inputs 0.8 and 2V 
Outputs 0.8 and 2V 


AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT 


2.0 2.0 DEVICE 


y TEST POINTS < Bes 


0.8 0.8 CL=100 pF 


S-6802 


CL INCLUDES JIG CAPACITANCE 





AC WAVEFORMS 


Vi 
ADDRESSES ( ADDRESS VALID 





Vie 


ViH 
OUTPUT 
Vit 





Notes: 


Typical values are for Tamp =25°C and nominal supply voltage. 

This parameter is only sampled and not 100% tested. 

OE/Vpp may be delayed up to tce - tog after the falling edge CE without impact on tce. 
tpF is specified from OE/Vpp or CE whichever occurs first. 


a GE 
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DEVICE OPERATION 
The six modes of operations of the M27512 are 
listed in the Operating Modes. A single 5V power 
supply is required in the read mode. All inputs are 
TTL levels except for OE/Vpp and 12V on AQ for 
Electronic Signature. 


READ MODE 

The M27512 has two control function, both of which 
must be logically active in order to obtain data at 
the outputs. Chip Enable (CE) is the power con- 
trol and should be used for device selection. Out- 
put Enable (OE/Vpp) is the output control and 
should be used to gate data from to the output pins, 
independent of device selection. Assuming that ad- 
dresses are stable, the address access time (tacc) 
is equal to the delay from CE to output (tce). Data 
is available at the outputs after delay at tog from 
the falling edge of OE, assuming that CE has been 
low and addresses have been stable for at least 


tacccloe- 


STANDBY MODE 

The M27512 has a standby mode which reduces 
the maximum active power current from 125 mA 
to 40 mA. The M27512 is placed in the standby 
mode by applying a TTL high signal to the CE in- 
put. When in the standby mode, the outputs are 
in a high impedance state, independent of the 
OE/Vpp input. 


TWO LINE OUTPUT CONTROL 

Because EPROMs are usually used in larger 
memory arrays, the product features a 2 line con- 
trol function which accommodates the use of multi- 
ple memory connection. The two line control func- 
tion allows: 

a) the lowest possible memory power dissipation 
b) complete assurance that output bus contention 

will not occur. 

For the most efficient use of these two control lines, 
CE should be decoded and used as the primary 
device selecting function, while OE/Vpp should be 
made a common connection to all devices in the 
array and connected to the READ line from the 
system control bus. This assures that all deselected 
memory devices are in their low power standby 
mode and that the output pins are only active when 
data is desired from a particular memory device. 











SYSTEM CONSIDERATIONS 

The power switching characteristics of NUOS-E3 
EPROMs require careful decoupling of the devices 
the supply current, Icc, has three segments that 
are of interest to the system designer: the stand- 
by current level, the active current level, and tran- 
sient current peaks that_are produced by the fall- 
ing and rising edges of CE. The magnitude of this 
transient current peaks is dependent on the out- 
put capacitive and inductive loading of the device. 
The associated transient voltage peaks can be sup- 
pressed by complying with the two line output con- 
trol and by properly selected decoupling capacitors. 
It is recommended that a 1 »F ceramic capacitor 
be used on every device between Vcc and GND. 
This should be a high frequency capacitor of low 
inherent inductance and should be placed as close 
to the device as possible. In addition, a 4.7 »F bulk 
electrolytic capacitors should be used between 
Vec and GND for every eight devices. The bulk 
capacitor should be located near where the power 
supply is connected to the array. The purpose of 
the bulk capacitor is to overcome the voltage droop 
caused by the inductive effects of PCB traces. 


PROGRAMMING —_ 
Caution: exceeding 14V on pin 22 (OE/V pp) will 
permanently damage the M27512. 


When delivered, and after each erasure, all bits of 
the M27512 are in the ‘‘1”’ state. Data is introduc- 
ed by selectively programming ‘‘Os’”’ into the 
desired bit locations. Although only ‘‘Os’’ will be pro- 
grammed, both ‘‘1s’’ and ‘‘Os’”’ can be present in 
the data word. The only way to change a ‘‘0”’ to 
a ‘‘1”’ is by ultraviolet light erasure. The M27512 
is in the programming mode when OE/Vpp input 
is at 12.5V and CE is at TTL-low. The data to be 
programmed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TTL. 


FAST PROGRAMMING ALGORITHM 

Fast Programming Algorithm rapidly programs 
M27512 EPROMs using an efficient and reliable 
method suited to the production programming en- 
vironment. Programming reliability is also ensured 


as the incremental program margin of each bytes 


is continually monitored to determine when it has 
been successfully programmed. A flowchart of the 








M27512 Fast Programming Algorithm is shown on 


last page. The Fast Programming Algorithm utilizes | 


two different pulse types: initial and overprogram. 
The duration of the initial CE pulse (s) is one millise- 
cond, which will than be followed by a longer over- 
program pulse of length 3X msec. (X is an itera- 
tion counter and is equal to the number of the in- 
itial one millisecond pulses applied to a particular 
M27512 location), before a correct verify occurs. 
Up to 25 one-millisecond pulses per byte are pro- 
vided for before the over program pulse is applied. 
The entire sequence of program pulses and byte 
verifications is performed at Vcoc=6V and 
OE/Vpp = 12.5V. When the Fast Programming cy- 
cle has been completed, all bytes should be com- 
pared to the original data with Voc = 5V. 


PROGRAM INHIBIT 

Programming of multiple M27512s in parallel with 
different data is also easily accomplished. Except 
for CE and OE/Vpp all inputs of the parallel 
M27512 may be common. A TTL low level pulse 
applied to a M27512’s CE input, with OE/Vpp at at 
—12.5V, will program that M27512. A high level CE 
input inhibits the other M27512s from being pro- 
grammed. 


PROGRAM VERIFY 

A verify (read) should be performed on the pro- 
grammed bits to determine that they were correctly 
programmed. The verify is accomplished with 
OE/Vpp and CE at V;,. Data should be verified tpy 
after the falling edge of CE. 


ELECTRONIC SIGNATURE 

The Electronic Signature mode allows the reading 
out of a binary code from an EPROM that will iden- 
tify its manufacturer and type. This mode Is intend- 
ed for use by programming equipment for the pur- 
pose of automatically matching the device to be 
programmed with its corresponding programming 


ELECTRONIC SIGNATURE MODE 












IDENTIFIER 


Manufacturer code 
Device code 








algorithm. This mode is functional in the 25°C 
+5°C ambient temperature range that is required 
when programming the M27512. To activate this 
mode, the programming equipment must force 
11.5V to 12.5V on address line AQ (pin 24) of the 
M27512. Two identifier bytes may than be sequenc- 
ed from the device outputs by toggling address line 
AO (pin 10) from Vj, to Vi4. All other address lines 
must be held at V;, during Electronic Signature 
mode, except for A14 and A15 which should be held 
high. Byte 0 (AO=Vj,) represents the manufac- 
turer code and byte 1 (AO = Vj) the device iden- 
tifier code. For the SGS M27512, these two iden- 
tifier bytes are given here below. All identifiers for 
manufacturer and device codes will possess odd 
parity, with the MSB (07) defined as the parity bit. 


ERASURE OPERATION 

The erasure characteristic of the M27512 is such 
that erasure begins when the cells are exposed to 
light with wavelengths shorter than approximately 
4000 Angstrom A. It should be noted that sunlight 
and some type of fluorescent lamps have 
wavelengths in the 3000-4000 A range. Data shows 
that constant exposure to room level fluorescent 
lighting could erase a typical M27512 in about 3 
years, while it would take approximately 1 week to 
cause erasure when expose to direct sunlight. If 
the M27512 is to be exposed to these type of 
lighting conditions for extended periods of time, it 
is suggested that opaque labels to put over the 
M27512 window to prevent unintentional erasure. 
The recommended erasure procedure for the 
M27512 is exposure to short wave ultraviolet light 
which has wavelength 2537 A. The integrated dose 
(i.e. UV intensity x exposure time) for erasure 
should be a minimum of 15 W-sec/cm2. The 
erasure time with this dosage is approximately 15 
to 20 minutes using an ultraviolet lamp with 12000 
uW/cm2 power rating. The M27512 should be 
placed within 2.5 cm (1 inch) of the lamp tubes dur- 
ing the erasure. Some lamps have a filter on their 
tubes which should be removed before erasure. 





04 
a 





(5) 














PROGRAMMING OPERATION (Tamp = 25°C 


DC AND OPERATING CHARACTERISTIC: 






Symbol 







Input Current (All Inputs) 










Parameter 


Input Low Level (All Inputs) 
Input High Level 
Output Low Voltage During Verify 


lu 

VIL 

VIH 

VOL 
Output High Voltage During Verify 
Voc Supply Current 
Vpp Supply Current (Program) 


AC CHARACTERISTICS 


Symbol 


tas 


toes 


tOEH 
t— 








IDEP() 

tpw(3) 
tvR 
PRT 


Notes: 


Parameter 


Address Setup Time 
OE/Vpp Setup Time 
OE/Vpp Hold Time 


Data Setup Time 





Address Hold Time 





| 
io) 
—_— 





+5°C, Veco) =6V +£0.25V, OE/Vpp) = 12.5V +0.5V) 









Test Conditions Values 


(See note 1) 





Vin= Vit or Vin 





CE=Vy. 





Values 


Typ. 


Test Conditions 
(See note 1) 





Data Hold Time 
Output Enable Output Float Delay 
Vec Setup Time 


CE Initial Program Pulse Width 


CE Overprogram Pulse Width 





Data Valid from CE 
OE/Vpp Recovery Time 


OE/Vpp Pulse Rise Time During 
Programming 


0.95 
2.85 


1.0 


on 
io) 


ba | 
Cc 
— : 
NSN 
or 
= 5 
b z 


1. Voc must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vpp. 
2. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X. 
3. Initial Program Pulse width tolerance is 1msec +5%. 
4. This parameter is only sampled and not 100% tested. 
Output Float is defined as the point where data is no longer driven (see timing diagram). 








PROGRAMMING WAVEFORMS 


—_ DATA OUT | 
DATA IN STABLE ( VALID ) 


“tt 





Notes: 1. The input timing reference level is 0.8V for a Vj. and 2V for a Vix. 
2. toe and tprp are characteristics of the device but must be accommodated by the programmer. 
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FAST PROGRAMMING FLOWCHART 


START 
ADOR-FIRST LOCATION 


Vppzl2.5V 


PROGRAM 
ONE ims PULSE 


INCREMENT X 


WEEN ONE FaiL_[ DEVICE 
BYTE FAILED 


PROGRAM ONE PULSE 
OF 3X-ms DURATION 


INCREMENT 
ADDR LAST ADDR? 
Y 


ES 
‘ccs*ppe ey 


OMPARE 
ALL BYTES \,FAIL DEVICE 
TO ORIGINAL ERILED 
DATA 


PASS 


DEVICE PASSED 
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16K (2Kx8) OTP EPROM 


@ FAST ACCESS TIME: 
450ns MAX M2716P 


e@ SINGLE +5V POWER SUPPLY 


@ LOW POWER DISSIPATION: 
525 mW MAX. ACTIVE POWER 
132 mW MAX. STANDBY POWER 


@ SIMPLE PROGRAMMING REQUIREMENTS 
— SINGLE LOCATION PROGRAMMING 
— PROGRAMS WITH ONE 50 ms PULSE 


@ INPUTS AND OUTPUTS TTL COMPATIBLE 
DURING READ AND PROGRAM 


@ COMPLETELY STATIC 


‘ DESCRIPTION 

‘The M2716P is a 16,384-bit One Time Program- 
'mable EPROM. It is organized as 2,048 words by 
8 bits and manufactured using SGS NMOS-E pro- 
cess. The M2716P has been made for high volume 
environments where a programmable memory is 
required for flexibility. The M2716P with its single 
+5V power supply and with an access time of 
450ns, is ideal for use with high performance + 5V 
microprocessor such as Z8® , Z80® and 
Z8000'™. The M2716P has an important feature 
which is to separate the output control, Output 
Enable (OE) from the Chip Enable Control (CE). 
The OE control eliminate bus contention in multi- 
ple bus microprocessor systems. The M2716P is 
ideal for volume production environments where 
inventory and lead time risks occur for program 
codes. Inventoried in the unprogrammed state, the 
M2716P is programmed with single 50ms TTL 
pulse. 

Costs incurred for new ROM masks or obsoleted 
ROM inventories are avoided. The tight package 
dimensional controls, inherent non-erasability, and 
legible marking of the M2716P make it the ideal 
component for these production applications. The 
M2716P also features a standby mode which 
reduces the power dissipation without increasing 
access time. The active current is 100mA while the 
maximum standby current is only 25 mA, a 75% 
saving. The standby mode is achieved by appling 
a TTL-high signal to the CE input. The M2716P is 
available in a 24-lead dual in-line plastic package. 








B 
Plastic Package 


ORDERING NUMBER: M2716PB1 


PIN CONNECTIONS 


PIN NAMES 


2/86 








BLOCK DIAGRAM 






DATA OUTPUT 
00- 07 


i ee, 


OUTPUT ENABLE 
CHIP ENABLE AND 
PROG. LOGIC OUTPUT BUFFERS 


Y Y 
DECODER GATING 


X 16,384 BIT 
DECODER CELL MATRIX 


ABSOLUTE MAXIMUM RATINGS 
____ Symbol 











Parameter 





All Input or Output voltages with respect to ground 
Supply voltage with respect to ground during program +26.5 to — 0.3 


Ambient temperature under bias -10 to + 80 





Storage temperature range —-65 to +125 


Stresses above those listed under ‘‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


OPERATING MODES 








CE/PGM OE Vpp Voc OUTPUTS 
(18) (20) (21) (24) (9-11, 13-17) 
VIL Vib + 5 +5 
STANDBY Vin Don’t Care + 5 +5 
PROGRAM Pulse Vy to Vyy +25 +5 Din 
PROGRAM VERIFY Vi +25 +5 Dout 
PROGRAM INHIBIT Vii Vin +25 +5 HIGHZ 


Note: The five modes of operation of the M2716P are listed in this table. It should be noted that all inputs for the five modes are at TTL 
levels. The power supplies required are a +5V Voc and a Vpp power supply must be at 25V during the three programming modes, and 
must be at 5V in the other two modes. 
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READ OPERATION M2716P 
DC AND AC OPERATING CONDITIONS 


Operating Temperature Range 
Vpp Power Supply (2) 







DC AND OPERATING CHARACTERISTICS 






Test Conditions 


2 Input Load Current 
LO Output Leakage Current 
Ipp4(2) Vpp Supply Current 
loc1(2) Vcc Supply Current (Standby) 


lcc22) | Voc Supply Current (Active) OE =CE=Vy, 
Vit Input Low Voltage 


Symbol Parameter 


Values 
Typ. (3) 


Vin Input High Voltage 


OL Output Low Voltage lol =2.1 mA 


OH Output High Voltage lon = — 400 pA 2.4 


AC CHARACTERISTICS 


Test M2716P 


Parameter Conditions 


Address to Output Delay =OE=Vj, 
CE to Output Delay 


OE to Output Delay 
OE High to Output Float 


Output Hold from Address CE or 
OE Whichever Occurred First 





CAPACITANCE” (Tamb = 25°C, f=1 MHz) 
Parameter Test Conditions 


Input Capacitance 


Output Capacitance 





Notes: 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp. 
2. Vpp may be connected directly to Voc except during programming. 

The supply current would than be the sum of Ico and Ipp. 

Typical values are for Tap = 25°C and nominal supply voltages. 

This parameter is only sampled and is not 100% tested. 


> & 
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AC TEST CONDITIONS 

Output Load: 100pF + 1TTL Gate 

Input Rise and Fall Times: < =20ns 

Input Pulse Levels: 0.45 to 2.4V 

Timing Measurement Reference Levels: Inputs 
Outputs 0.8 and 2V 


AC WAVEFORMS 


ADDRESSES 


tce 


toe) 


OUTPUT usc 


Silo la 


ZW | 
QOOXO 


0.8 and 2V 


ADDRESSES VALID 


Y 
VALIO OUTPUT 








Notes: 1. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc. 


2. tpr is specified from OE or CE whichever occurs first. 


READ MODE 

The M2716P has two control functions, both of 
which must be logically satisfied in order to obtain 
data at the outputs. Chip Enable (CE) is the power 
control and should be used for device selection. 
Output Enable (OE) is the output control and should 
be used to gate data to the output pins, indepen- 
dent of device selection. Assuming that addresses 
are stable, address access time (tacc) is equal to 
the delay from CE to output (tcg). Data is availa- 
ble at the outputs 120 ns (tge) after the falling ed- 
ge of OE, assuming that CE has been low and 
addresses have been stable for at least tacc-tog. 


STANDBY MODE 

The M2716P has a standby mode which reduces 
the active power dissipation by 75%, from 525mW 
to 132mW. The M2716P is placed in the standby 
mode by applying a TTL high signal to CE input. 
When in standby mode, the output are in a high 
impedance state, independent of the OE input. 


OUTPUT OR-TIEING 

Because M2716P’s are usually used in larger me- 

mory arrays, the product has 2 line control func- 

tion that accommodates this use of multiple 

memory connection. The two line control function 

allows for: | 

a) the lowest possible memory power dissipation 
and 

b) complete assurance that output bus contention 

will not ouccur. 


To most efficiently use these two control lines, it 
is recommended that CE (pin 18) be decoded and 
used as the primary device selecting function, while 
OE (pin 20) be made a common connection to all 
devices in the array and connected to the READ 
line from the system control bus. This assures that 
all deselected memory devices are in their low po- 
wer standby mode and that the output pins are only 
active when data is desired from a particular me- 
mory device. 





PROGRAMMING OPERATION (1) (Tamp = 25°C +5°C, Voc(2)=5V +5%, Vpp(2:3)=21V +1V)s 


DC AND OPERATING CHARACTERISTICS 


Symbol Parameter 


Tr [nee Caren foray nee deseo || 

vu [rewtwtet ——  P 

Tn [input ightot ee 

ee ee 
—— 










Test Conditions win. | Typ. | Max. 


Vcc Supply Current 
Vpp Supply Current CE/PGM = Vib 


Ippo Vpp Supply Current During CE/PGM =V 30 
Programming Pulse " 


AC CHARACTERISTICS 


us [Ren Saupe 
OE re 
Tos [oa seuptme 
Tia [assess Howtine 
ee 
rn: 

















Values 








tas 
tps 
TAH 
| tpw | Program Pulse Width | 
ten | Program Pulse Rise Time | 
[torr [Progam Puce rating | 


CAUTION: The Vcc and Vpp supplied must be sequenced on and off such that Vcc is applied simultaneosly or before 
Vpp and removed simultaneosly or after Vpp to prevent damage to the M2716P. The maximum allowable voltage du- 
ring programming which may be applied to the Vpp with respect to ground is +26V. Care must be taken when swit- 
ching the Vpp supply to prevent overshoot exceeding the 26-volt maximum specification. For convenience in programming, 
the M2716P may be verified with the Vpp supply at 25V +1V. During normal read operation, however, Vpp must be 
at Vcc. 





Notes: 

1. SGS guarantees the product only if it is programmed to specifications described herein. 

2. Voc must be applied simultaneously or before Vpp and removed simultaneously with or after Vpp. The M2716P must not be inserted 
into or removed from a board with Vpp at 25+1V or damage may occur to the device. 

3. The maximum allowable voltage which may be applied to the Vpp pin during programming is + 26V. Care must be taken when swit- 
ching the Vpp supply to prevent overshoot exceeding this 26V maximum specification. 
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AC TEST CONDITIONS 


Vec =5V+5% 
Vpp =25Vi1V 
Input Rise and Fall Times (10% to 90%) =20 ns 


Input Pulse Levels = 0.8V to 2.2V 
Input Timing Reference Level =1V and 2V 
Output Timing Reference Level =0.8V and 2V 


PROGRAMMING WAVEFORMS (Vpp = 25V + 1V, Voc = 5V+5%) 





PROGRAM 


DATA > C| 


ADD.N 





(2) 
CE/IPGM 


ein 


| (2) _ 


DATA IN STABLE 


as 


(2) 
tPRI tprT arenes 


tor 
(0,12 MAX) 


PROGRAM VERIFY 





ADDRESS Nem 


ADDRESS N > 


DATA IN STABLE 


Cl DATA OUT b 
ADD. Nem 


y VALID ADD.N 4 


‘DF 
(0.12 MAX ) 


A 








Note: All times shown in parantheses are minimum times and are nsec unless otherwise noted. 


PROGRAMMING 

Initially all bits of the M2716P are in the ‘‘1”’ state. 
Data is introduced by selectively programming 
‘‘0’s”’ into the desired bit locations. Although only 
‘0’s”’ will be programmed, both ‘‘1’s’’ and ‘‘0’s”’ 
can be presented in the data word. The M2716P 
is in the programming mode when the Vpp power 
supply is at 25V and OE is at V),. The data to be 
programmed is applied 8 bits in parallel to the data 
output pins. The levels required for the address and 
data inputs are TTL. 

When the address and data are stable, a 50 msec, 
active high, TTL program pulse is applied to the 
CE/PGM input. A program pulse must be applied 
at each address location to be programmed. You 
can program any location at any time — either in- 
_ dividually, sequentially, or at random. The program 
pulse has a maximum width of 55 msec. The 
M2716P must not be programmed with a DC signal 
applied to the CE/PGM input. 

Programming of multiple M2716Ps in parallel with 
the same data can be easily accomplished due to 


the simplicity of the programming requirements. 
Like inputs of the paralleled M2716Ps may be con- 
nected together when they are programmed with 
the same data. A high level TTL pulse applied to 
the CE/PGM input programs the parallel M2716P. 


PROGRAM INHIBIT 

Programming of multiple M2716P in parallel with 
different data is also easily accomplished, Except 
for CE/PGM, all like inputs (including OE) of the 
parallel M2716P may be common. A TTL level pro- 
gram pulse applied to a M2716P CE/PGM input 
with Vpp at 25V will program that M2716P. A low 
level CE/PGM input inhibits the other M2716P from 
beign programmed. 


PROGRAM VERIFY 

A verify should be performed on the programmed 
bits to determine that they were correctly pro- 
grammed. The verify may be performed with Vpp 
at 25V. Except during programming and program 
verify, Vpp must be at 5V. 
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16K-BIT READ ONLY MEMORY 


SINGLE +5 +10% POWER SUPPLY 
ACCESS TIME 300 ns (MAX) 


COMPLETELY STATIC OPERATION 
INPUTS AND OUTPUTS TTL COMPATIBLE 


THERE PROGRAMMABLE CHIP SELECTS 
FOR SIMPLE MEMORY EXPANSION AND 
SYSTEM INTERFACE 


THREE STATE OUTPUTS FOR DIRECT BUS 
INTERFACE 


EPROMs ACCEPTED AS PROGRAM DATA 
INPUTS 


LATE MASK PROGRAMMING FOR FAST 
TURNAROUND TIME 


DESCRIPTION 


The M2316H is a 16,384-bit static Read Only 
Memory organized as 2,048 by 8 bits. 

lt is manufactured using SGS’ high density N- 
channel Si-Gate MOS process and is ideal for non 
volatile data storage applications such as program 
storage. The three-state outputs and TTL input/out- 
put levels allow for direct interface with common 
system bus structures. 

The M2316H is available in 24-lead dual in line 
plastic or ceramic packages. 






















ORDERING NUMBERS: M2316HB1 
M2316HD1 


Plastic Package Ceramic Package | 














PIN CONNECTIONS 


Vec 
AB 


A9 
CS3/CS3 
csi/CSi 
A10 
CS2/CS2 
D7 

D6 

DS 

D4 


D3 





$-2318/1 


PIN NAMES 












A0-A10 


ADDRESS INPUTS 


DO-D7 DATA OUTPUTS 
CS1-CS3 CHIP SELECT INPUTS 
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BLOCK DIAGRAM 
— 





DS 








cs 
DECODE 









OUTPUT BUFFERS 





A10 


AQ 


A8 






A7 SELECT 


A6 


A5 









ADDRESS INPUT BUFFERS 









foe) 
N 
AL = 
re fa 16 . 384 BIT 
ELL MATRIX 
rs} e CHIP 
A2 Oo SELECT 
W INPUT 
Me BUFFERS 








Al 


AO 


ABSOLUTE MAXIMUM RATINGS 


Parameter Value 


Voltage on any pin with respect to ground”. - 05to+ 7 V 
Total power dissipation 1 


Storage temperature: ceramic package -65 to +150 °C 
plastic package —55 to +125 eC 


Operating temperature 0 to + 70 °C 


Stresses above those listed under ‘‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


WAVEFORMS 


RRGRSS. Ziwvaie MME Ma 
a SS 


IMPEDENCE IMPEDANCE 
tacc 
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STATIC ELECTRICAL CHARACTERISTICS (Tamb =0°C to + 70°C, Vcc =5V+10% unless otherwise 
specified) 
















Symbol Parameter Test Conditions 





VOH Output High Voltage Voc =4.5V, lon = - 400 nA 


lLo Output Leakage Current Chip deselected 
Vout =9V to Vcc 




















Vib Input Low Voltage See Note 1 
Vig Input High Voltage : 
VOL Output Low Voltage Voc =4.5V) lop =2.1 mA 7 
lay Input Load Current Voc =5.5V, OV< Vin <5.5V 
loc Power Supply Current Output unloaded, Chip enabled 


Voc =5.5V, Vin=Vec 








Note 1: Input levels that swing more negative than 0.5V will be clamped and may cause damage to the device. 


DYNAMIC ELECTRICAL CHARACTERISTICS (Tamp = 0°C to + 70°C, Veg =5V + 10% unless other- 
wise specified) 












Values 


Test Conditions 






Symbol Parameter 





Address Access Time Output load: 1 TTL load and 


100 pf 











Chip Select Delay 











tor Chip Deselect Delay Input transition time: 20 ns 











Previous Data Valid After 
Address Change Delay 


Timing reference levels: 
Input: 1.5V 
Output: 0.8V and 2.0V 










CAPACITANCE (Tamp = 25°C, f=1 MHz, see Note 2) 


Input Capacitance All pins except pin 
under test tied to 
Output Capacitance AC ground 
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32K-BIT READ ONLY MEMORY 


M2332-2532 EPROM PIN COMPATIBLE 
M2333-2732 EPROM PIN COMPATIBLE 
SINGLE +5V+10% POWER SUPPLY 
ACCESS TIME 300 ns (MAX) 
COMPLETELY STATIC OPERATION 
INPUTS AND OUTPUTS TTL COMPATIBLE 


TWO PROGRAMMABLE CHIP SELECTS FOR 
SIMPLE MEMORY EXPANSION AND 
SYSTEM INTERFACE 


@® 2716/2532/2732 EPROMs ACCEPTED AS 
PROGRAM DATA INPUTS. 


@ THREE-STATE OUTPUTS FOR DIRECT BUS 
INTERFACE 


DESCRIPTION 

The M2332 and M2333 are 32,768-bit static Read 
Only Memories organized as 4,096 by 8 bits. They 
are manufactured using our high density N-channel 
Si-Gate MOS process and are ideal for large, non- 
volatile data storage applications such as program 
storage. The three-state outputs and TTL input/out- 
put levels allow for direct interface with common 
system bus structures. 

The M2332 and M2333 are available in 24-lead 
dual-in-line plastic or ceramic packages. 


PIN NAMES 






1 


Plastic Package Ceramic Package 


ORDERING NUMBERS: M2332B1 
M2332F1 


M2333B1 
M2333F1 


PIN CONNECTIONS 


$-4893/1 














BLOCK DIAGRAM 





32.768 BIT 
ROM 
CELL ARRAY 


ROW DECODER (1t0128) 


T} OUTPUT BUFFERS 


COLUMN DECODER CHIP SELECT 
(1 of 32) DECODER 


O O O O O O 
A7 AB AQ AIO All CS2 a Rees 


ABSOLUTE MAXIMUM RATINGS 


Symbol 


| 
Prot 
Tstg 


a 


Parameter 
Voltages on any pin with respect to ground - O5to+ 7 V 
Total power dissipation 


Storage temperature: for ceramic package -65 to +150 
for plastic package -~55 to +125 


°C 
°C 
Operating temperature 0 to + 70 a © 





Stresses above those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This !s a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


WAVEFORMS 


ADDRESS 
INPUTS 


CHIP 
SELECT 
INPUTS 


DATA 
OUTPUTS 





saees/// ENABLED , Up 


tor 


HIGH Ye Y pases HIGH 


IMPEDENCE IMPEDANCE 
tacc 
$-4895 
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DC AND OPERATING CHARACTERISTICS (Tamb =0°C to + 70°C, Vcc =5V+10% unless otherwise 
specified) 


Input Load Current Voc = 5.5V, OV< Vin<5.5V 


Output Leakage Current Chip deselected 
Vout = +0.4V to Voc 

Power Supply Current Output unloaded, Chip enabled 
Vec =5.5V, Vin=Vec 


Output Low Voltage Voc =4.5V) lo. =2.1 mA 
Output High Voltage Voc =4.5V) lon = —400 vA 


Note 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device. 


ly 
ILo 
loc 
VIL 
VIH 
VoL 
OH 





AC CHARACTERISTICS 


Parameter Test 
Conditions 


Address Access Time Output load: 1 TTL 
Chip Selected Delay Boge ana dON PE 
Chip Deselected Delay Input transition time: 20 ns 


Previous Data Valid After Timing reference levels: 
Address Change Delay Input: 1.5V 
Output: 0.8V and 2.0V 





CAPACITANCE (Tamb = 25°C, f=1 MHz, see Note 2) 


: P under test tied to 
Output Capacitance AC ground 





Note 2: This parameter is sampled periodically and is not 100% tested. 














64K-BIT READ ONLY MEMORY 


e ACCESS TIME 250 ns (MAX) 

@ COMPLETELY STATIC OPERATION 

@ SINGLE +5V +10% POWER SUPPLY 

@ 8192x8 BIT ORGANISATION 

e INPUTS AND OUTPUTS TTL COMPATIBLE 
@ PROGRAMMABLE CHIP SELECT 


@ THREE-STATE OUTPUTS FOR DIRECT BUS 
INTERFACE 


@ EPROMs ACCEPTED AS PROGRAM DATA 
INPUTS 


DESCRIPTION 

The M2364 is a 65,536-bit static Read Only Memory 
organized as 8,192 by 8 bits. 

It is manufactured using our high density N-channel 
Si-gate MOS process and is ideal for non-volatile 
data storage applications where high performance, 
large bit storage and simple interfacing are impor- 
tant design considerations. 

The M2364 is available in 24-lead dual in-line plastic 
or ceramic package. . 


BLOCK DIAGRAM 





Plastic Package Ceramic Package 


ORDERING NUMBERS: M2364B1 
M2364F 1 


PIN CONNECTIONS 


$-5354/2 





Vcc 


Al 
A2 
A3 
AS 
A5 
A6 
Al2 


ROW DECODER (10F 256) 





65536 BIT 


ROM 


CELL ARRAY 


GND 








O O O O O 
A7 A8 AQ AIO All 







00 
O41 

02 
03 

04 

05 

06 
O07 






OUTPUT BUFFERS 





yw 


- 535511 
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ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter }——_Value _{|__unit_ 
Vi Voltages on any pin with respect to Ground +0.5 to — Le 
plastic package —55 to +125 
Top Operating temperature 


Stresses above those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


DC AND OPERATING CHARACTERISTICS (Tamb =0°C to + 70°C, Vcc =5V+ 10% unless otherwise 


specified) 

Parameter 
Input Load Current 
Output Leakage Current 


Input Low Voltage 
Input High Voltage 
Output Low Voltage 





Output High Voltage 


loc Power Supply Current 


ol 








Values 
Test Conditions 


- 
< 
xo) 


Veco =5.5V, OV< 


Vin <5.5V 


Chip deselected 
Vout = OV to Voc 


See note 1 


OL =2.1 mA 
Voc =4.5V 


lon = — 400 pA 
Voc =4.5V 


Output unloaded, Chip 


enabled Voc =5.5V, 


Vin=Vec 80 mA 


< 
QO 
QO 


O1sSj/SOl = | = 
PIS © oO oO 


Note 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device. 


AC CHARACTERISTICS 


: ern eee 
Symbol Parameter 


Address Access Time 


tco Chip Select Delay 
tor Chip Deselect Delay 


tou Previous Data Valid After Address 


Change Delay 


hs M2364 unit 
Conditions | Min | Max | 
Output load: 1 TTL load MRLs 
and 100 pF 
ae 


Input transition time:20 ns 


Timing reference levels: 
Input: 1.5 V 
Output: 0.8V and 2.0V 





CAPACITANCE (Tamp = 25°C, f=1 MHz, see Note 2)) 





Parameter Test Conditions 


Input Capacitance All pins except pin 
under test tied to AC 


Output Capacitance ground 





Note 2: This parameter is sampled periodically and is not 100%, tested. 


WAVEFORMS 


oa 





IT 
— en 2. 


IMPEDENCE IMPEDANCE 
tacc 


INPUTS 





ADDRESS 
| 
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64K-BIT READ ONLY MEMORY 


PIN COMPATIBLE WITH M2764 

ACCESS TIME 250 ns (MAX) 
COMPLETELY STATIC OPERATION 
SINGLE +5V+10% POWER SUPPLY 
8192x8 BIT ORGANISATION 

INPUTS AND OUTPUTS TTL COMPATIBLE 
PROGRAMMABLE CHIP SELECT 


THREE-STATE OUTPUTS FOR DIRECT BUS 
INTERFACE 


@e EPROMs ACCEPTED AS PROGRAM DATA 
INPUTS 


DESCRIPTION 

The M2365 is a 65,536-bit static Read Only Memory 
organized as 8,192 by 8 bits. It is manufactured us- 
ing our high density N-channel Si-gate MOS pro- 
cess and is ideal for non-volatile data storage ap- 
plications where high performance, large bit storage 
and simple interfacing are important design con- 
siderations. 

The M2365 available in 28-lead dual in-line plastic 
or ceramic package. 
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Plastic Package Ceramic Package 


ORDERING NUMBERS: M2365B1 
M2365F1 


PIN CONNECTIONS 


CSIICSIINC 
CS2/CS2/NC 


PIN NAMES 


ADDRESS INPUT 


CHIP SELECT INPUT 


NO CONNECTION 
DATA OUTPUT 
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BLOCK DIAGRAM 


65536 BIT 
ROM 
CELL ARRAY 


ROW DECODER (10F 256) 
OUTPUT BUFFERS 


COLUMN DECODER 
(1 of 32) CS (1to4) 


O O O O 
A? AB AQ AIO All $-6 7941 





ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter | Value | Unit 
Voltages on any pin with respect to ground - 05to+ 7 
Prot Total power dissipation 1 


Tstg Storage temperature: ceramic package -—65 to +150 °C 
plastic package —55 to +125 °C 
Top Operating temperature O to + 70 °C 


Stresses above those listed under ‘‘Absolute Maximum Ratings’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


WAVEFORMS 


IMPEDENCE IMPEDANCE 
tacc 





S-4895 
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DC AND OPERATING CHARACTERISTICS (Tamb = 0°C to + 70°C, Vcc =5V+10% unless otherwise 


specified) 


Parameter Test Conditions 
Input Load Current Voc =5.5V, OV< Vin<5.5V 


Output Leakage Current Chip deselected 
Vout = OV to Vcc 

Power Supply Current Output unloaded, Chip enabled 
Voc =9.5V, Vin= Vcc 


Input Low Voltage See Note 1 


Output Low Voltage Voc =4.5V Io, =2.1 mA 





Note 1: Input levels that swing more negative than —0.5V will be clamped and may cause damage to the device. 


AC CHARACTERISTICS 


Test 
Conditions 


Address Access Time Output load: 1 TTL load and 
Chip Select Delay TOO! 
Chip Deselect Delay Input transition time: 20 ns 


Previous Data Valid After Timing reference levels: 
Address Change Delay Input: 1.5V 


Parameter 





Output: 0.8V and 2.0V 


CAPACITANCE (Tampb = 25°C, f= 1 MHz, see Note 2) 


Symbol Parameter Test Conditions 
e 5 under test tied to 





Cout Output Capacitance AC ground 


Note 2: This parameter is sampled periodically and is not 100% tested. 

















PRELIMINARY DATA 





256K-BIT READ ONLY MEMORIES 


om 


ACCESS TIME 250 ns (MAX) 
COMPLETELY STATIC OPERATION 
SINGLE +5V+10% POWER SUPPLY 

32 768 x 8 BIT ORGANIZATION 

INPUTS AND OUTPUTS TTL COMPATIBLE 


THREE STATE OUTPUTS FOR DIRECT BUS 
INTERFACE 


@ M23256A - AUTOMATIC POWER DOWN (CE) 
TWO PROGRAMMABLE CHIP 
SELECTS 


® M23256 - NO POWER DOWN VERSION 
THREE PROGRAMMABLE CHIP 
SELECTS 


@ 28 PIN JEDEC APPROVED PINOUT 


@ EPROMs ACCEPTED AS PROGRAM DATA 
INPUTS 


eo © © @ «© &—ClU® 


DESCRIPTION 


The M23256 and M23256A are 26,2144-bit static 
Read Only Memories organized as 32,768 by 8 bits. 
They are manufactured using our high density N- 
channel Si-gate MOS process and are ideal for non- 
volatile data storage applications where high per- 
formance, large bit storage and simple interfacing 
are important design considerations. The M23256A 
offers two programmable chip selects and an 
automatic power down feature. 

When CE remains high. The M23256 offers three 
programmable chip selects with no power down 
feature. Chip select logic levels for the memories 
are fixed during the masking sequence. 

The M23256 and M23256A are available in 28-lead 
dual in-line plastic or ceramic packages. 


Plastic Package 








Ceramic Package 


ORDERING NUMBERS: M23256B1 
M23256F 1 
M23256AB1 
M23256AF 1 


PIN CONNECTIONS 


CS1/CS1/ DC. ff 1 





CS1/ CS1/D.C. 
A12 
A7 
A6 
AS 
A 
A3 
A2 


22 
M23256A 


Al 
AO 
00 
o1 
02 
GND 








BLOCK DIAGRAM (M23256) 


262.144 BIT OUTPUT 


ROM 
BUFFERS 
(lof 512) CELL ARRAY 


CHIP 
COLUMN DECODER SELECT 


(1 of 64) CIRCUITRY 


O O O 
A&B AQ AIO All Al2 Al3 CS1 CS2CS3 $-6795/) 





BLOCK DIAGRAM (M23256A) 


ROW 262.144 BIT aes 


(lof 512) CELL ARRAY 





E CHIP 
COLUMN DECODER SELECT 


(1 of 64) CIRCUITRY 


O O 
AB AQ AIO All Al2 CS! CS2 


$-6357/1 





ABSOLUTE MAXIMUM RATINGS 


Symbol Parameter 
Vj Voltage on any pin with respect to ground -~ 05to+ 7 V 


Ptot Total power dissipation 1 W 


Tstg Storage temperature: ceramic package —-65 to +150 °C 
plastic package —-55 to +125 °C 


Top Operating temperature O to + 70 °C 


Stresses above those listed under ‘“‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 
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DC AND OPERATING CHARACTERISTICS (Tamp =0°C to + 70°C, Voc =5V +10% unless otherwise 


specified) ' 


| ty | Input Load Current Vec=5.5V, OV <Vin <5.5V i. od 
Output Leakage Current | Chip deselected | 
Vout = OV to Vcc 
Power Supply Current Output unloaded, Chip enabled 
Voc =5.5V, Vin = Voc 


_ 
input Low Votage [See Notet ——~=S~=~wrC |i 
—— 
a 
he 












Test Conditions 






I 

ILo 

lec 

ViL 

VoL Output Low Voltage Voc =4.5V lo. =2.1 mA Eo 
VoH Output High Voltage Voc =4.5V low = — 400 pA 
Isp 


Standby Supply Current | Outputs unloaded 
(M23256A only) Voc =5.5V, CE=2.0V 


Note 1: Input levels that swing more negative than — 0.5V will be clamped and may cause damage to the device. 


AC CHARACTERISTICS 


Symbol pavamaiee Test conditions M23256 — M23256A 
: (see Note 2) 


a ioe 
tace Chip Enable Access Time (M23256A only) 


tou Output Hold After Address 
Change 


Power Up Time (M23256A only) 
(M23256A only) 


Note 2: Output load: 1 TTL load and 100 pF. — Input transition time: 20 ns. — Timing reference levels: Input 1.5V, Output 0.8V and 2.0V. 





CAPACITANCE (Tampb = 25°C, f= 1 MHz, see Note 3) 


Input capacitance All pins except pin under 


Note 3: This parameter is sampled periodically and is not 100% tested. 











WAVEFORMS 








TED SUM 


boa 
— isi: Kime) 


tOH 
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1024. BIT SERIAL EEPROM 


10 YEAR DATA RETENTION 
SINGLE +5V POWER SUPPLY 
AUTOMATIC POWER DOWN 
INTERNAL HIGH VOLTAGE AND 
SHAPING GENERATOR 
SELF TIMED E/W OPERATION 
AUTOMATIC ERASE-BEFORE WRITE 
3-WIRES S-BUS (l2C BUS COMPATIBLE) 
2 CHIP SELECT FOR SIMPLE 
MEMORY EXTENSION 
SELF INCREMENTING ADDRESS REGISTER 
MULTI-MODE ADDRESSING (WHEN MS = Viy 
ALLOWING: 
- PARTITIONING OF THE 1024BITS INTO: 

- 128 8bit 

- 64x 16bit 

- 32x 32bit 
- OPCODE-LIKE ADDRESSES FOR: 

- halting of a modify operation 

- reading of the device ‘‘busy’’ status 

- ‘block erase’’ operation 

- reloading of the address register with the 

pre-increment value 


The M8571 is a 1024-bit Electrically Erasable Pro- 
grammable Read Only Memory (EEPROM). It 
allows partitioning of the 1024-bit into: 128 x 8-bit 
(bytes); 64 x 16-bit (words); 32 x 32-bit (pages). 
The M8571 is manufactured with SGS’s reliable 
floating gate technology. Addresses and data are 
transferred serially via a three-line bidirectional bus 
(S-BUS). When the MS pin is at Vi_ the device 
works like the PCD 8571 CMOS RAM. The built-in 
address register is incremented automatically after 
writing or reading of each address partition. 
The M8571 is available in 8-pin dual in-line plastic 
and ceramic packages. 


PIN DESCRIPTION 


Vec} GND: Power supplies. 

SCL: Clock line for the S-BUS system. 

SEN: Start/Stop line for the S-BUS system. 

- SDA: Data line for the S-BUS system (open drain). 
CS1/CS2: Chip Select inputs. In order to select 
a‘device the 2 bits (7th and 6th) in the first byte 
of the interface protocol, must match the CS 
values. 

- MS: Mode Select input to determine the 
operating mode of the M8571 (this pin can 
recognize a non standard level, Viy> 7.5V, to 
enable “‘Block Erase’’ operations). 
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1 


F 


Plastic Package Ceramic Package 
ORDERING NUMBERS: M8571B1 


CS 
SEN 
SCL 


M8571F 1 


PIN CONNECTIONS 


PIN NAMES 





MODE SELECT INPUT 
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Fig. 1 - Block Diagram 
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CHIP ADDRESS 

S10. "iioerace 

R 

DETECTOR TIMING 

i GENERATOR 
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RD/WR COMPARE 
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COLUMN 
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CELL MATRIX 


HIGH VOLTAGE 
SUPPLY 
GENERATOR 
SHAPER 






ROW 
DECODER 


S-7838/2 


ABSOLUTE MAXIMUM RATINGS 











Parameter | Value | Unit 
All Input or Output voltages with respect to ground 
Ambient temperature under bias 
Storage temperature range 


Stresses above those listed under ‘‘Absolute Maximum Ratings’”” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 













°C 
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READ OPERATION 
DC AND AC OPERATING CONDITIONS 


Operating Temperature Range 0 to 70°C 
Vcc Power Supply BV +5% 


DC AND OPERATING CHARACTERISTICS 


Input Load Current Vin =5.5V 
hilt, fl Output Leakage Current Vout = 5.5V 


Values 


Typ 





uA 


| ma 
Vect+1 
0.45 







LI 

o | Output Leakage Current 
| locr [Voc Current Standby | 
| loca [Voc Current Active | 
| Yu | inputlow Voltage | 
| Min [input High Voltage | 


3 
> 


10 
10 
20 
1.5 


— 0.1 
3.0 








AC CHARACTERISTICS 


[symeot | rarmeter ‘| Yantai [tn 
ge 
Gas Se 
—— 











ee 





00 


<a 
se 

Tey [DAT Data sotup tne 
ar 


Signal Rise time 
|} | Signal Fall time 








CAPACITANCE 





ae ey oP 
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S-BUS DESCRIPTION 


The S-BUS is a three-wire bidirectional data-bus 
with functional features similar to the I2C bus. In 
fact the S-BUS includes decoding of START/STOP 
conditions and the arbitration procedure in case of 
multimaster system configuration. Both different 
transmission modes are shown in figures 2a and 2b. 
As it can be seen, the SDA line, in the I2C bus, 
represents the AND combination of SDA and SEN 
lines in the S-BUS. 

If the SDA and the SEN lines of the S-BUS one 
short-circuit connected, they appear as the SDA 
line of I2C bus. 

The START/STOP conditions (respectively points 
1 and 6) are detected (by the peripherals design- 
ed to work with S-BUS) by a transition of the SEN 
line (1— — >0/0— — >1) while the SCL line is at 
the high level. 


The SDA line is only allowed to change during the 


time the SCL line is low (points 2, 3, 4, 5). After | 


the START information (point 1) the SEN line» 


returns to the high level and remains unchanged 
for all the time the transmission is performed. ~ 
When the transmission is completed (point 5) the 
SDA line is set to high level and, at the same time, 
the SEN line returns to the low level in order to 
supply the STOP information with a low to high tran- 
sition; while the SCL line is at high level. 

On the S-BUS, as on the I2C bus, each byte of eight 


bits is followed by one acknowledge bit which is — 


a high level put on the SDA line by transmitter. 
A peripheral that acknowledges has to pull down 
the SDA line during the acknowledge clock pulse 
as shown in Figure 3. 


FIG. 2a - S-BUS CONFIGURATION 


ance | 
| 


I ( 

i | 1 | 

i | I 
| I ; | 

SCL | \ ‘ I | 
{ L f | 

1 | 

l 

I | 


! 
SOA i \ f 
I 


| 

] \ / 
SEN 

{ 


! 
| 
‘ 
! 
I 
I 
| 
! 
| 
! 
I 
! 
! 
| 
! 
| 
! 
-—- 


| 

' 

1 
{ i 
| ! | 
u i I 
1 2 2 
START 


S-79241 


FIG. 2b - 12@ BUS CONFIGURATION 


S~79721 


FIG. 3 - ACKNOWLEDGE 


136 


$- 7923/1 


An addresses receiver has to generate an 
aknowledge after the reception of each byte; other- 
wise the SDA line remains at the high level during 
the ninth clock pulse time. 

In this case the master transmitter can generate 
the STOP information, via the SEN line, in order 
to abort the transfer. 


Compability S-BUS/I?C bus. Using the S-BUS pro- 
tocol it’s possible to implement ‘“‘mixed” system 
including S-BUS/I2C bus peripherals. 

In order to have the compability with the I2C bus 
peripherals, the devices including the S-BUS in- 
terface must have their SDA and SEN pins have 
to be connected together as shown in figure 5 and 
5b. 

It is also possible to use mixed S-BUS/I?C bus pro- 
tocols as showed in figure 5c. S-BUS peripherals 
will only react to S-BUS protocol signals, while |2C 
bus peripheral will only react to I2C bus signals. 





FIG. 4 - SYSTEM WITH S-BUS PERIPHERALS 
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FIG. 5 - SYSTEM WITH “MIXED” S-BUS/I2C BUS PERIPHERAL 
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S-BUS DESCRIPTION (Continued) 


Multimaster System. The S-BUS allows the im- 
plementation of the multimaster configuration (two 
or more master stations and slave peripherals). In 
such a system if two or more transmitter, through 


FIG. 6 - MULTIMASTER SYSTEM 
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the SEN line (SEN 1— — >0 while SCL=1), require | 
the bus at the same time, the arbitration procedure | 
is performed as in the I2C bus. | 


MAB8400 
2CBUS 
MASTER MASTER 





S-BUS INTERFACE 


The serial, 3-wire, interface (SDA, SCL and SEN 
wires are open drain to allow ‘‘wired-and’’ opera- 
tion) connects several devices which can be divided 
into ‘‘masters”’ and ‘‘slaves’’. A master is a device 
that can manage a data transfer; as such, it drives 
the Start and Stop (SEN), the clock (SCL) and the 
data (SDA) lines. The bus is ‘‘multimaster’’ in that 
more master devices can access it; arbitration pro- 
cedures are provided in the bus management. Ob- 
viously, at least one master must be present on the 
bus. The M8571 is a hardware slave device. It can 
only answer the requests of the masters on the bus; 
therefore SDA is an I/O, while SCL and SEN are 
inputs. The S-BUS allows two operating speed: 
high (125KHz) and low (2KHz). The M8571 can 
work at both high and low speed. 


START/STOP ACKNOWLEDGE 


The timing specs of the S-BUS protocol require that 
data on the SDA and SEN lines be stable during 
the ‘“‘high”’ time of SCL. Two exceptions to this rule 
are foreseen and they are used to signal the start 
and stop condition of a data transfer. 

A “high to low” transition on the SEN line, with SCL 
‘high’, is a start (STA). 

A “‘low to high”’ transition on the SEN line, with SCL 
‘high’, is a stop. 

Data are transmitted in 8-bit groups; after each 
group, a ninth bit is interposed, with the purpose 
of acknowledging the transmitting sequence (the 
transmitter device place a ‘‘1’’ on the bus, the 
acknowledging receiver a ‘‘0’’). 


INTERFACE PROTOCOL 


The following description deals with 8-bits data 
transfers, so that it fully fits when the memory is 
“seen” as 128 x 8 array. Although the basic struc- 
ture of the protocol remains the same the behaviour 
of the M8571 in 16 or 32 bit data transfers is 
somewhat different. The differencies are descib- 
ed later on. 


The interface protocol comprises: 

- A start condition (STA) 

- A“‘chip address’’ byte, trasmitted by the master, 
containing two different informations. 


a) the code identifying the device the master 
wants to address (this information is present 
in the first seven bits); 4bits indicates the 
type of the device (i.e. memory, tuning, A/D, 
etc.; the code for memories is 1010); then 
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there is a bit at low level and 2bits that are 
the Chip Select configuration that must 
match the hardware present on the 2 CS 
pins (this is the case of a device with 2 Chip 
Select like the M8571, for M8571 CS1 and 
CS2 must match respectively the 7th and 
the 6th bit of the byte). 


the direction of transmission on the bus (this 
information is given in the 8th bit of the 
byte); ‘‘O0’’ means ‘Write’, that is from the 
master to the slave, while ‘“‘1’’ means 
‘‘Read’’. The addressed slave must always 
acknowledge. 


The sequence, from now on, is different according 
to the value of the R/W bit. 


1) RWW = “0” (WRITE) 


In all the following bytes the master acts as 
transmitter; the sequence follows with: 


a) a “‘word address”’ byte containing the ad- 
dress of the selected memory word and/or 
opcode (see word address/opcode section). 

b) a ‘‘data’’ byte which will be written at the ad- 
dress given in the previous byte. 

c) further data bytes which, due to the self in- 
crementing address register, will be written 
in the ‘‘next’’ memory locations. At the end 
of each byte the M8571 acknowledges. 

d) a stop condition (STO) 


After receiving and acknowledging a data byte or 
a set of data bytes to be written, the M8571 
automatically erases the addressed memory loca- 
tions and rewrites them with the received data. 
Since the E/W time for an EEPROM is in the order 
of 10-20 ms, the next operation can take place on- 
ly after te; (what the master can and must do is 
described in the E/W TIME SPECS section). 

An example of a write sequence is given bellow: 


0. STA 
1. 10100ss0 A (M8571 acknowledges only if 
‘*ss’’ matches its CS code) 


2. xyyyyyyyA 
3. ZZ2ZZzzzz A (at this moment the M8571 
starts writing 2zzzzzzz atthe 


address 

than after tew: yyyyyyy) 

4. tttttttt A (now the M8571 write data 
tttttttt at address 
yyyyyyy+1) 


The write sequence can be composed by an 
unlimited number of data bytes. 


b 


~~ 








Master transmits to slave receiver (WRITE mode) 


acknowledge 
from slave 





2) RIW = “1” (READ) 


In this case the slave acts as transmitter and, 
therefore, the transmission changes direction. The 
second byte of the sequence will be sent by the 
M8571 and it will contain the data present in the 
memory present at the address pointed by the ‘‘cur- 
rent’’ value of the address register. Following bytes 
will be the data present at the ‘‘next’’ addresses. 
At the end of each byte, the M8571 places a “1” 
on the bus during acknowledge time and waits for 
the master to send a ‘‘0” (meaning ‘ ‘acknowledge”’). 
When the master want to stop the transfer, it gives 

a “1” (not “‘acknowledged’’): as a consequence, 
fhe M8571 leaves the bus high so that the master 
can give the stop condition. An example is given 
below: 


0. STA 

1. 10100ss1A 

2. XXXXXXXX H (XxXxxxXXx is the data present 
in the currently addressed 
memory location; H is the high 
level placed on the bus by 
M8571) 


acknowledge 


acknowledge 
from slave 


from slave 


Last byte 


auto increment 
memory word address - 


3) MIXED SEQUENCE 


When the master wants to read a memory location 

different from the one currently addressed, a longer 
sequence is needed, which includes the writing of. 
the address register. The sequence is as follows: 


STA 
10100ssOA 
xyyyyyyyA 
STA 


10100ss1A 
XXXXXXXX H 


Where XXXXXXXX is the data present in the 
yyyyyyy memory location 

AS appears from the example, a start condition can 
be given without a previous stop condition. 


TP Ops. | 


Master reads slave immediately after first byte (READ mode) 


acknowledge 
from slave 





acknowledge 


acknowledge 
from master 


from master 


auto increment 
word address 








Master reads after setting word address (WRITE word address; READ data) 


acknowledge 
from slave 


acknowledge 
from an 


acknowledge 
from slave 


acknowledge 
from master 


{ MSB 


S| SLAVE AOORESS 0 a | xX WORD ADORESS 0 SLAVE ADDRESS fal DATA a 


Ri W 


acknowledge 
from master 


MSB 


seecceedic2 


4) EW TIME SPECS 

After the beginning of an E/W operation at a Cer- 
tain location the M8571 is ‘‘busy’’ until the opera- 
tion is finished. To show this busy state, the M8571 
refuses acknowledge of the next data bytes until 
te;w is over. The master device that wants to use 
the self-increment feature must therefore keep sen- 
ding the next data byte and monitoring the 
acknowledge bit until it becomes active. 

The communication sequence on the bus 
becomes, therefore. 


0. STA 

1. 10100ssOA 

2. xyyyyyyyA 

3. ZZZZzZzZzz A 

4a. tttttttt H (not acknowledged when 


| _ t<teyw) 
4b. tttttttt A (acknowledged after te) 


Now the M8571 will write data tttttttt at address 
yyyyyyy+1 

This usage mode keeps the bus unavailable for 
other tasks during the tepw time. It is possible to 
freé the bus by giving a stop condition (this condi- 
tion stops only the bus sequence, not the E/w 
operation). After a stop condition the access se- 
quence must be started again from the beginning 
(start). 

The E/W circuitry in the M8571 performs 
automatically the ‘“‘Erase before Write” sequence 
required by the technology. Furthermore, both 
erase and write last all (and only) the time needed 
for the required modification to happen (this is ac- 


at this moment master 
»transmitter becomes 
master receiver and 
M8571 slave receiver 
becomes slave transmitter 
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n bytes aod 


auto increment 
word address 


= 


complished by an intelligent ‘‘compare and retry”’ 
Circuitry). This optimizes E/W time but may have 
the drawback of ‘‘locking”’ the circuitry in case a 
memory location ‘‘breaks down’”’ and can not be 
modified (in which case te~y becomes infinite). 
To overcome this drawback, it has been made 
possible to force the circuit out of the E/W status, 
that is to halt a modify operation. Two different 
modes are provided, depending on the value of the 
MS control pin: 


MS < Vi 


The E/W operation is unconditionally stopped by 
a following valid chip address byte. 


MS >Viq 


An opcode ts provided to halt the operation (see 
“EEPROM mode’’ section). 


5) WORD ADDRESS/OPCODE 

The second byte transmitted in a write sequence 
can assume several meaning according to the 
value of the MS pin. In any case, it carries all the 
informations the M8571 needs to perform the 


desired operation. 
MS can assume three different values: 


- Vit (Vin = 1.5V) 


- Vin (3. OV < Vin < Voc +1) 
- Vii (9.0V < Vin = 12V) 











With regards to the value of MS, the possible 
behaviours are: 


a) MS=V,, (““RAM mode’’) 
In this mode the M8571 is compatible with the 
PCD 8571 RAM (128 x 8bit). The second byte 
of the sequence gives the address of the word 
to be selected, both for write and for read: 
1. xyyyyyyyA 
yyyyyyy is the word address; the first bit 
is “‘don’t care; the main feature of this 
mode are the following: 
. the memory appears as an 128 x 8 array 
. only “byte operations are allowed; 
. E/W operations are stopped by the 
following accesses. 


b) MS= Viyq (EEPROM mode) 


The word address-byte now must be regarded as 
mixed address-opcode byte; more precisely, the 
first three bits indicate the meaning to be attributed 
to the remainder of the byte. The possible combina- 
tions are: 


Oyyyyyyy _ byte-mode (8 bits) RD or E/W 
at address yyyyyyy 

10yyyyyy — _word-mode (16 bits) RD or E/W 
at address yyyyyy 

110yyyyy page-mode (32 bits) RD or E/W 
at address yyyyy 

11111111 E/W cycle stop 

11100000 + Read busy bit 

11100100 Block Erase (see also BLOCK 
mode) 

11110001 Reload Address Register with 


pre-increment data 


In this mode, as well as in RAM mode, the “‘busy”’ 
information is transmitted from the M8571 to the 
master using the ‘“‘no acknowledge”’ format. Fur- 
thermore, ‘‘Read busy bit’’ instruction, which is 
always answered by the M8571 no matter what it 
is doing, allows the master to know wheter the “‘no 
acknowledge’ condition comes from a ‘‘busy”’ 
status or from a malfunction; the “‘busy’’ status is 
signalled by the byte 11100101; the ‘‘no busy”’ by 
00011010. 

Also in this mode the self-incrementing address 
register is available, both for read and for write, for 
each word length. 

The M8571 is provided with a double register for 
storing the address that is sent during the second 
byte of a write sequence. 


142 


When athe self-incrementing is used, this address . 


becomes the ‘‘starting address’ of the modified | 


string of bytes. The “‘reload’”’ instruction allows the 
master to recover this address if it wants to read 
the modified string from the beginning, without the 


need for external storage of the “starting address’. | 


c) MS = V,, (BLOCK mode) 


The only instruction that can be executed in this 
mode is “‘Block Erase’’, which is useful to erase 
the whole array in a single shot. This can occur 
either during testing or at the set-up of a new 


system, when all the memory must be written anew. . 


When this instruction is given, the self-timing cir- 
cuitry is disabled, so that an E/W cycle stop instruc- 


tion must be given after the proper E/W time, to | 


stop the operation. The ‘‘enable’”’ feature obtain- 
ed with the non standard level on MS was added 
to avoid unintentional clearing of the whole 


memory, whenever the “‘Block Erase’’ code was | 


erroneously sent. 


6) 16-bit or 32-bit OPERATIONS 
The obvious advantage of an operation on 16 bits 


(a word) or on 32 bits (a page) is that the E/W time | 


is 10 to 20 ms for the whole word or page. When 
a word or page mode operation is required, the 
device behaviour undergoes some slight 
modifications: 

- The M8571 waits for receiving all the bytes that 


compose the word or the page before starting an - 


E/W operation; 


- The self-incrementing address register keeps into | 


account the word or page lenght so that, at the 
end of a word or page mode operation, it points 
to the next word or page. 








LOW COST 
SINGLE SUPPLY (5V + 10%) 

TTL COMPATIBLE 

16x 16 READ/WRITE MEMORY 
LOW STANDBY POWER 
NON-VOLATILE 

RELIABLE FLOTOX PROCESS 
EXTENDED TEMPERATURE RANGE 


The M9306 is a 256 bit non-volatile sequential ac- 
cess memory manufactured using SGS FLOATING 
GATE process. It is a peripheral memory designed 
for data storage and/or timing and is accessed via 
a simple serial interface. The device contains 256 
bits organized as 16 x 16. The M9306 has been de- 
signed to meet application requiring up to 10000 
E/W cycles per word. Written information has at 
least 10 year data retention. A power down mode 
allows consumption to be decreased. 
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FUNCTIONAL DESCRIPTION 

The input and output. pins are controlled by 
separate serial formats. Seveb 9-bit instruction | can 
be executed. The instruction format as a logical “1 
has a start bit, four bits as an op code, and four 
bits of address. The on-chip. ie ane voltage 
generator allows the user to use a single power 
supply (V¢c). The serial output (DO) pin is valid on- 
ly during the read mode. During all other modes 
the DO pin isin high impedance state, eliminating 
bus contention. 


READ 
The read instruction is the only instruction which 
outputs serial data on 1 the DO pin. After a READ 


A A durrihy. bit logical o} preted the 16 bit data 
output string. The output data changes during the 
high state of the system clock. 


ERASE/WRITE ENABLE AND DISABLE 

ming enable (EWEN) instruction. programming re- 
mains enabled until a programming disable 
(EWDS) instruction in executed. The programming 
disable instruction is provided to protect against 
accidental data disturbance. 

Execution of a READ instruction is independent of 
both EWEN and EWDS instructions. 


ERASE 
Like most EEPROMs, the register must first be 


erased (all bits set to 1s) before the register can. 


INSTRUCTION SET 


_ Instruction 
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be written (certain bits set to Os). After an ERASE 
instruction is input, CS is dropped tow. This fall- 
ing edge of CS determines the start of programm- 
ing. The register at the address specified in the in- 
erase/write programming time (tew) constraint has 
been satisfied, CS is brought up for at feast one 
SK period. A new instruction may then be input, 
or a low power standby state may be achieved by 
dropping CS low. 


WRITE _. | 
The WRITE instruction is followed by 16 bits of data 
which are written into the specified address. This 


tion. The on chip Nigh Solace, section only 
generates high voltage during this programming 
mode, which prevents spurious programming dur- 
ing other modes. When CS rises to Vi» the pro- 
gramming cycles ends. All programming mode 
should be ended with CS high for one SK period, 
or followed by another instruction. 


CHIP WRITE 

Entire chip can be written for ease of testing. 
Writing the chip means that all registers in the 
memory array have each bytes set as the byte sent 
with the instruction. 


CHIP ERASE 

Entire chip erasing is provided for ease of | program- 
ming. Erasing the chip means that all registers in 
the memory array have each bit set to a 1. Each 
register is then ready for a WRITE instruction. 


Comments 
Read register ASA2ZA1A0 
Write register ASA2A1A0 
Erase register ASA2A1A0 
Erase/write enable 
_ Erase/write disable 
Erase all registers 


Write all registers 





ABSOLUTE MAXIMUM RATINGS 















Parameter Values 


Voltage Relative to GND | +6V to —0.3 


Tah Ambient Operating Temperature: standard ) 0 to +70. 





: exteridéd ; ~40 to +85 7 
Ambient Storage Temperature —65 to +125 


Stresses above those listed under ‘Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions abpve those indicated in the operational sections of this specification 
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 







ELECTRICAL CHARACTERISTICS (0°C to + 70°C, for standard Température/ — 40°C to 485°C forex: 
tended Temperature, Vcc = 5V + 10% unless otherwise specified) . 


Parameter Test Conditions 
_| Operating Voltage 
| Operating Current 
| Standby Current 
E/W Operating Current 


Input Voltage Levels 
Output Voltage Levels 


| Input Leakage Current 


| Input Set-Up and Hold 
| Times 


| cs 


| Output Delay | CL = 160 pF 
: | Von =2.0V 





te = | Erase/Write Pulse Width | a 
* The maximum SK Frequéncy is 500 KHz whén SK Duty Cycle is as 50% 





TIMING DIAGRAMS 


‘or ='ols 


%*& THIS IS THE MAXIMUM SK FREQUENCY 


EWEN 

Ewos 

(ERASE / WRITE 
ENABLE /OISABLE) 


NABLE=11 
OISAae =00 OON’T CARE 


ERAL 
(ERASE ALL) 


DON’T CARE 





$-8260 
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1024 BIT (64 x 16) SERIAL EEPROM 


@ LOW COST 

SINGLE SUPPLY READ/WRITE/ERASE 
OPERATIONS (5V + 10%) 

TTL COMPATIBLE 

64 x 16 READ/WRITE MEMORY 

LOW STANDBY POWER | " 
NON-VOLATILE ERASE AND WRITE Plastic Ceramic Plastic 
RELIABLE FLOTOX PROCESS | Package Package Micropackage 
SELF-TIMED PROGRAMMING CYCLE | 

DEVICE STATUS SIGNAL DURING RAMS: a4 pi 
PROGRAMMING | ORDERING NUMBERS: Mey ce ee 

The M9346 is.a 1024 bit non-volatile sequential ac- M9346M1-M6 
cess memory manufactured using SGS FLOATING 
GATE process. It is a peripheral memory designed 
for data storage and/or timing and is accessed via 
a simple serial interface. The device contains 1024 
bits organized as 64x16. Written information is sto- PIN CONNECTIONS 
red ina floating gate cell untill updated by an era- 
se and write cycle. The M9346 has been designed 
for applications requiring up to 104 erase/write cy- 
cles per register. A power down mode allows a 
consumption decrease by 75%. 


1 . 
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This is advanced ineehation’S ‘ona new Weroduct now in development or undergoing ereination. Details 2 are mubiset to saiaheo without notice. 
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ABSOLUTE MAXIMUM RATINGS 


| Symbo!__ Parameter Values 













Voltage Relative to GND + 6V to —-0.3 


, Tamb Ambient Operating Temperature: standard Oto + 70 
extended —40 to +85 
| Ambient Storage temperature —65 to + 125 °C 


- Stresses in excess of those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions in excess of those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. 


ELECTRICAL CHARACTERISTICS (0° to + 70°C, for standard Temperarure/— 40° to + 85°C for ex- 
tended Temperarure, Vcc = 5V+10% unless otherwise specified) 


.| Symbol Parameter Test Conditions 
| Operating Votage | | 


Operating Current Erase/ | Vcc =5.5V, CS=1, 
Write Operating Current | SK=1, Voc =5.5V 


Standby Current Voc =5.5V, CS=0 


Input Voltage Levels ee 


Output Voltage Levels lol =2.1 mA 
lon = — 400 pA 


ViL 

VIH 
| VoL 

VOH | 
Input Leakage Current Vin = 5.5V 
| Ito __| Output Leakage Current | 





Typ. 







<[g 





mA 
mA 










3 
> 


| 
(o>) 
rok, 


N 








2.4 


2.0 


Output Leakage Current | VoytT=5.5V, CS=0 
SK Frequency 


SK Duty Cycle 


CS 
DI 


tpp1 Output CL=100 pF 
DO Vo = 0.8V, Von =2V 
tppo Vit = 0.45V, Vip = 2.40 
SeltTimed Program Cycle] 
Min CS towTime | 


CS 
tsy Rising Edge of CS to C, = 100 pF 
Status Valid 


to DO tri-state 
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FUNCTIONAL DESCRIPTION 


The input and output pins are controlled by 
separate serial formats. Seven 9-bit instructions can 
be executed. The instruction format as a logical “*1”’ 
has a start bit, four bits has an op code, and six 
bits of address. The on-chip programming voltage 
generator allows the user to use a single power 
supply (Vcc). It only generates high voltage dur- 
ing the programming modes (write, erase, chip- 
erase, chip-write) to prevent spurious programm- 
ing during other modes. The programming cycle 
is self timed, with the data out (DO) pin indicating 
the ready/busy state of the chip. The serial output 
(DO) pin is valid as data out during the read mode, 
and if initiated, as a ready/busy status indicator dur- 
ing a programming cycle. During all other modes 
the DO pin is in high impedance state eliminating 
bus contention. 


READ 


The read instruction is the only instruction which 
outputs serial data on the DO pin. After a READ 
instruction is received, the instruction and address 
are decoded, followed by data transfer from the 
memory register into a 16 bit serial out shift register. 
A dummy bit (logical ‘‘0’’) precedes the 16 bit data 
output string. The output data changes during the 
high state of the system clock. 


ERASE/WRITE ENABLE AND DISABLE 


When Vcc is applied to the part it powers up in the 
programming disable (EWDS) state, programming 
must be preceded by programming enable (EWEN) 
instruction. Programming remains enabled until a 
programming disable (EWDS) instruction in ex- 
ecuted or Vcc is removed from the part. The pro- 
gramming disable instruction is provided to protect 
against accidental data disturb. Execution of a 
READ instruction is independent of both EWEN 
and EWDS instructions. 


ERASE 


Like most EEPROMs, the register must first be 
_ erased (all bits set to logical ‘1’) before the register 
can be written (certain bits set to logical ‘0’). After 
an ERASE instruction is input, CS is dropped low. 
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This falling edge of CS determines the start of the 
self-timed programming cycle. If CS is brought high 
subsequently (after observing the tcs specifica- 
tion), the DO pin will indicate the ready/busy status 
of the chip. The DO pin will go low if the chip is 
still programming. The DO pin will go high when 
all bits of the register at the address specified in 
the instruction have been set to a logical ‘1’. The 
part is now ready for the next instruction sequence. 


WRITE 


The WRITE instruction is followed by 16 bits of data 
to be written into the specified address. After the 
last bit of data (DO) is put on the data in (Dl) pin 
CS must be brought low before the next rising edge 
of the SK clock. This falling edge of CS initiates 
the self-timed programming cycle. Like all program- 
ming modes, DO indicates the ready/busy status 
of the chip if CS is brought high after a minimum 
of 1 us (tcs). DO =logical ‘0’ indicates that pro- 
gramming is still in progress. DO = logical ‘1’ in- 
dicates that the register at the address specifed in 
the instruction has been written with the data pat- 
tern specified in the instruction and the part is ready 
for another instruction. The register to be written 
into must have been previously erased. 


CHIP ERASE 


Entire chip erasing is provided for ease of program- 
ming. Erasing the chip means that all registers in 
the memory array have each bit set to a logical ‘1’. 
Each register is then ready for a WRITE instruc- 
tion. The chip erase cycle is identical to the erase 
cycle except for the different op code. 


CHIP WRITE 


All registers must be erased before a chip write 
operation. The chip write cycle is identical to the 
write cycle except for the different op code. All 
registers are simultaneously written with the data 
pattern specified in the instruction. 


Note 1: CS must be brought low for a minimum of 1 ys (tcg) bet- 
ween consecutive instruction cycles. 

Note 2: During a programming mode (write, erase, chip erase, chip 
write), SK clock is only needed while the actual instruction, i.e., start 
bit, op code, address and data, is being input. lf can remain deac- 
tivated during the self-timed programming cycle and status check. 


















Eomnments 
Read register ASA4A3A2A1A0 
Write register A5A4A3A2ZA1A0 








Erase register ASA4A3A2A1A0 








Erase/write enable 
Erase/write disable 


Erase all registers 





Write all registers 


M9346 has 7 instructions as shown. Note that the MSB of any given instruction isa ‘‘1” and is Viewed as a start bit in the interface sequen- 
ce. The next 8 bits carry the op Code and the 6-bit address for 1 of 64, 16-bit registers. 


TIMING DIAGRAMS 
SYNCHRONOUS DATA TIMING 
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TIMING DIAGRAMS 
INSTRUCTION TIMING 


tes 


| 
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ton iH 





f CHECK STATUS 4 
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TIMING DIAGRAMS (Continued) 
INSTRUCTION TIMING 


SK 


CS 


ERASE 
D1 


DO 


SK 


cS 
ERAL 


D1 


DO 


SK 


cS 


WRAL 


D1 


DO 





| ah ail 


TRI-STATE 
p-——— 





TRI-STATE 





tes 


e CHECK STATUS (STANDBY 


1 \o _o Of 1 QL '5.) (00 


toy ty 
TRI-STATE . BUSY Vaeapy KIRLSIATE 


tevw 
$-7725 
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Packages 


8-LEAD PLASTIC DIP 











POOI-W 











SO-8 PLASTIC 
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Packages 


24-LEAD PLASTIC DIP 








24-LEAD CERAMIC DIP (Frit-seal) 





24-LEAD CERAMIC DIP (Glass lens) 




















30,78 











14.10™4* 





15,2016 68 


PQ43-D 














3737 3 ae 





ene 
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Packages 


28-LEAD CERAMIC DIP (Glass lens) 
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RELIABILITY TEST RESULTS ON M2764 


TEST TEST CONDITION SAMPLE | FAILURE 
SOLDERABILITY Tamb =240°C 425 
MIL-STD 883-2003 


a 
STATIC LIFE TEST Voc =5V 
MIL-STD 883-1005 Tamb =125°C 
1000 HRS 
2000 HRS 


DYNAMIC LIFE TEST Voc =5V f=500KHz 
MIL-STD 883-1005 Tamb =125°C 
1000 HRS 
2000 HRS 


NOTE 


uncovered 
area >10% 


Ei 










240 
100 


475 
205 


single bit 
charge loss 






LOW TEMPERATURE Voc =5V f=500KHz 

DYNAMIC LIFE TEST Tamb = —10°C 

MIL-STD 883-1005 1000 HRS 240 1 leakage 
LOW TEMPERATURE Voc =5V Tamb =0°C 

ON-OFF STATIC ton =15’ torr =15’ 32 

LIFE TEST 2000 HRS 


RETENTION BAKE 1000 HRS Tamb = 200°C 510 
2000 HRS * Tamb =250°C 190 
2000 HRS Tamb =200°C 100 


TEMPERATURE Tamb = —65°C to 150°C 


single bit 
charge loss 


CYCLING 100 CYCLES 975 
MIL-STD 883-1010 | 500 CYCLES 150 
1000 CYCLES 50 
ELECTROSTATIC 
DISCARGE 
SENSITIVITY 
MIL-STD 883-3015 
_| WRITE ERASE CYCLING 100 CYCLES 
THERMAL SHOCKS Tamb — 55° to 125°C 260 
MIL-STD 883-1011 200 CYCLES 
THERMAL SHOCKS | Tamb — 55° to 125°C 
MIL-STD 883-1011 15 CYCLES 
TEMPERATURE Tamb = —65°C TO 150°C 
CYCLING 100 CYCLES 
MIL-STD 883-1010 
190 
MOISTURE 10 CYCLES of 24 HRS 
RESISTANCE Tamb = —10° to 65°C 
MIL-STD 883-1004 RH=90% 
SEAL: FINE TEST COND. At 
GROSS TEST COND. C 
MIL-STD 883-1014 
MECHANICAL TEST. COND. B - 
SHOCK 7 
MIL-STD 883-2002 
VIBRATION TEST. COND. A 
VARIABLE FREQUENCY 
MIL-STD 883-2007 
175 


CONSTANT TEST. COND. D 
ACCELLERATION 
MIL-STD 883-2001 


SEAL: FINE TEST COND. At 
(5.10-8) 
GROSS TEST COND. C 
(FC43 at 125°C) 
MIL-STD 883-1014 


* WITH MULTI-LAYER PACKAGE 
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FAILURE RATE ESTIMATION 


CUMULATIVE DATA M2764 
LIFE TEST 







FAILURE RATE 60% C.L. 
%/1000 HRS E,=0.6 eV 


M2764 - BIAS LIFE TEST 

















ACTUAL DEVICE HRS 
Tamb = 125°C 


LIFE TEST 
FAILURES 














A10 
OE 
All 
Ag 
A8 

















TIMING 
GENERATOR 


Al2 
AT 
AG 
AS 
AG 
A3 
A2 
Al BINARY PULSE SEQUENCE 
AO TROUGH A12 FOR 
THE ORDER GIVEN 

















AO 





Note: AO frequency = 500 KHz 
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RELIABILITY TEST RESULTS ON M9306 


‘STATIC LIFE TEST 
MIL-STD 883-1005 


/DYNAMIC LIFE TEST 
} MIL-STD 883-1005 


PRESSURE POT 


’WRITE/ERASE CYCLING 


RETENTION BAKE 


HUMIDITY TEST 
| BS C.E.CC. 
| 90.000 


TEMPERATURE 
CYCLING 
| MIL-STD 883-1010 


_| THERMAL SHOCK 


| MIL-STD 883-1011 


OUTPUT CONNECT to Voc 





TEST CONDITION. 


Veco =5V © 
Tamb = 125°C 
“168 HRS 
500 HRS 
1000 HRS 
2000 HRS 


ae =125°C 
~ 168 HRS 
500 HRS 
1000 HRS 
2000 HRS 


| 121°C —2 ATM 


96 HRS 
168 HRS 
288 HRS 


| Voc = OV 
£2350. ee 


10000 cycle 
100000 cylce 


 Tamb = 150°C 


2000 HRS 


85°C/85% RH 
/ WITH BIAS 
| Voc =5V 


168 HRS 
500. HRS 
1000 HRS. 


~ 400 CYCLES 
1000 CYCLES 


| Tamb~ 55° to 125°C 


200 CYCLES 
1000 CYCLES 





M9306 - STATIC LIFE TEST 


OUTPUT CONNECT to GND 


S-8656 
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"| FAILURE . _ 


3x1000 © 


OUTPUT CONNECT to Vcc 
fox = 250KHz 





M9306 - DYNAMIC LIFE TEST 


3x1000 


> OF 


S-8657 aa | 
OUTPUT CONNECT to GND 


M9306 - WRITE-ERASE CYCLES TEST 


fcK = 250KHz 
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5-8658 











QUALITY ASSURANCE ORGANIZATION CHART 





Q.A. Manager 











Quality 
Control 





Customers 
Management 


Off-shore 
Plants 
Ef et oe gee a 








Quality 
Control 


Reliability | 








- purchased - finished - test 
goods products 

- supplies - customer 

returns 
- diffusion management 
- assembly - qual. parts 

delivery 

- PPM 
management quality 


operation 
- failure analysis 
- engineering 


- new products 
quality 








- procurement - audit 
specs 
management - quality 
improvement 






- special 
products - resident 
engineers 
- quality 

management 


- new processes 


FAILURE ANALYSIS PROCEDURE 


The particular analytical technique used at a par- 
ticular time depends on the failure mechanism and 
the sequence that has been followed in the failu- 
re analysis. The proper sequence is of extreme im- 
portance in order to not destroy evidence. A recom- 
mended sequence of individual steps is a follows: 


1) EXTERNAL VISUAL EXAMINATION 
2) ELECTRICAL TESTS (Complete and pin-to- 
pin tests) 
3) X-RAY (For assy problems) 
4) HERMETICITY TESTS (Fine and gross) 
5) ULTRAVIOLET OR X-RAY (To point out packa- 
ge leak) 
6) DECAPSULATION 
7) DIE PHOTO 
8) VISUAL INSPECTION 
9) PASSIVATION OXIDE REMOVAL 
10) ELECTRICAL PROBING 
11) WIRE PULL TESTS 
12) ELECTRON MICROPROBE 
13) AUGER ELECTRON AND X-RAY 
SPECTROSCOPY 
14) SELECTIVE REMOVAL OF METAL 
15) S.E.M. INSPECTION 
16) DECORATION TECNIQUE 
17). OXIDE THICKNESS MEASUREMENTS 
18) ETCHING SiO 2 
19) BEVEL/STAIN 
20) SIRTL ETCH 
21) CROSS-SECTION 
22) STORE SAMPLE 
23) RECORD DATA 


The preliminary steps in the failure analysis are 
perhaps the most important since important 
evidence is most likely to be lost or overlooked. 
Some of the more important aspects of these steps 
will therefore be reviewed in some detail. 

As much information as possible on the failed 
device and the circumstances surrounding its 
failure, should be obtained and documented. The 
failed deviced should be positively identified and 
placed in its own receptable. 

The failure most be verified. A significant number 
of reported failures prove to be good devices. The 
circuit must be tested to determine how it fails to 
meet data sheet specifications. In some cases tests 
at temperature extremes are required. Additional 
tests include continuity tests on each pin to deter- 
mine if the wire bonds are in place and tests bet- 
ween pins to detect shorts or leakage paths. 
External examination often reveals the problem 
area. The examination should be made with the 
un aided eye and a magnification of 30x. 

Such obvious causes of failure as the following 
should be included in the external package ex- 
amination: 


1. Leads-broken, missing, or shorted 

2. Glass to metal seals-corrosion at or near the seal 
interface, or cracked 

3. Plating - peeled, incomplete, corroded. 

4. Package markings - incorrect orientation would 
result in placing incorrect potentials or polarities 
on different terminals. Mistakes in type designa- 
tion can also lead to devices being used for incor- 
rect applications and inducing failures. 

5. Package seal or closure interface. 


At the appropriate time, the package should be 
decapsulated and an optical examination of the 
chip made. 


KEY: 


CERAMIC 
PACKAGE 


MOS /CMOS STD PROCESS FLOW-CHART 


100% OPERATION /SCREENING 
AUDIT / MONITOR 
GATE INSPECTION (SAMPLE) 
1 - MATERIAL ACCEPTANCE 
2 - WAFER / MASK FABRICATION 
2A- MASK ACCEPTANCE 


INPROCESS 
3- EQUIPMENT INSPECTION (AUDIT) 
ENVIRONMENT 


4 - ELECTRICAL WAFER SORT 
5 - FINISHED WAFER VISUAL ACCEPTANCE 
6 - DIE FABRICATION AND VISUAL SCREENING (*) apianic 


PACKAGE 
7 - DIE VISUAL ACCEPTANCE 
PLASTIC 
8 - DIF ATTACH / WIRE BOND eee ice 


9 - VISUAL AND MECHANICAL CONTROL (MONITOR) 
ASSEMBLY AREA ENVIRONMENT & EQUIPMENT (AUDIT) 


10 - VISUAL SCREENING (*) 
11 - PRE-CAP VISUAL ACCEPTANCE 
12 - SEALING / MOLDING 


13 - SEALING ATMOSPHERE, SEAL 
AND LID TORQUE CONTROL (MONITOR) 


14 - CROPPING / BENDING 
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cere MOS /CMOS STD PROCESS FLOW-CHART (Continued) 


PACKAGE PLASTIC PACKAGE 
15 - VISUAL CONTROL 
16 - TINNING (EXCEPT SIDE BRAZED) 


17 - TINNING ACCEPTANCE 








MOS/CMOS STD & OPTIONAL PROCESS FLOW-CHART 


CERAMIC 


‘PACKAGE PLASTIC PACKAGE | 


NY 


18 - LEAD TRIMMING 


20 - RAW-LINE ACCEPTANCE 






is 21 - RELIABILITY TESTS STD CLASS 
(REAL TIME & GROUP B C D TESTS) (MONITOR-AUDIT) 


22 - ELECTRICAL TESTING AND MARKING 
(SEE PAGE 167 FOR EPROM FAMILY) 


23 - VISUAL AND ELECTRICAL FINAL 
ACCEPTANCE (SEE PAGE 167) 






Std | 23A- MECHANICAL (MONITOR) (SEE PAGE 167) Std 


Classes Optional Classes Selena esse) Classes 


24 - SCREENING OPTIONS 
(TO BE AGREED WITH CUSTOMER) 


| 25 - VISUAL, ELECTRICAL AND RELIABILITY TESTS | 
FINAL ACCEPTANCE (OPTIONAL CLASSES) (SEE PAGE 167)” 


26 - PACKING 

27 - PACKING AND DOCUMENTATION ACCEPTANCE 
3 For Test Conditions see page 169 

SHIPPING | ——- SHIPPING 
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MOS/CMOS VISUAL AND ELECTRICAL FINAL ACCEPTANCE 


OPTIONAL RELIABILITY TESTS (REAL TIME GROUP BC D TESTS) 
(TO BE AGREED WITH CUSTOMER) 
ELECTRICAL ACCEPTANCE AT 25°C 
(STD CLASSES) 
ELECTRICAL ACCEPTANCE LOW AND HIGH TEMPERATURE 
(STD CLASSES) 

VISUAL ACCEPTANCE (MIL 883 B MTH 2009) 
(STD CLASSES) 
SOLDERABILITY INSPECTION 
RESISTANCE TO SOLVENT (STD CLASS) 
HERMETICITY (FINE AND GROSS) ( (MONITOR) 
PHYSICAL DIMENSIONS 
PACKING AND DOCUMENTATION ACCEPTANCE (STD CLASSES) 
CERTIFICATE OF CONFORMITY (ON REQUEST) 


SHIPPING For Test Condition see page 169 


TEST FLOW FOR EPROM FAMILY 


22 - ALL “1” MEMORY VERIFICATION Tamb = 25°C 

22A- MEMORY PROGRAMMING PATTERN ALL “0” 

22B- MEMORY VERIFICATION (MARGIN TEST) Tamb = 25°C 
22C- RETENTION BAKE (48 HRS AT 170°C) 

22D- MEMORY VERIFICATION AND ELECTRICAL TESTING 


Tamb = 70°C 
22E- MEMORY ERASING 


22F- MEMORY PROGRAMMING CHECKBOARD PATTERN 








23G- MEMORY VERIFICATION AND ELECTRICAL TESTING 
Tainb = 70°C 


22H- MEMORY ERASING 
22 |- MARKING 
29 L- PATTERN ALL ‘1’ MEMORY VERIFICATION 


23 - VISUAL AND ELECTRICAL FINAL ACCEPTANCE 
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PRODUCTION QUALITY TESTS DESCRIPTION AND SCREENINGS 


WAFER FABRICATION 
INSPECTION 


INPROCESS 


EQUIPMENT 


ENVIRONMENT 


FINISHED WAFERS 
VISUAL ACCEPTANCE 


| DIE VISUAL ACCEPTANCE 
DIE ATTACH CONTROL 


BONDING CONTROL 


ASSEMBLY AREA 
ENVIRONMENT CONTROL 


EQUIPMENT 

| PRECAP ACCEPTANCE 
| SEALING 

MOLDING AND 
STABILIZATION BAKE 


SEALING 
ATMOSPHERE CONTROL 


SEAL CONTROL 


DESCRIPTIONS 


WAFER - MASKS - WIRES - FRAMES - PHOTORESIST - 
CHEMICALS - PREFORMS - RESIN - BONDING TOOLS - 
PLASTIC TUBES - GLAZED CERAMIC PARTS 
MULTILAYER CERAMIC PACK - GOLD PLATED CAPS 


VISUAL DIMENSIONS 


PHOSPHORUS CONTENT IN P. VAPOX 
GLASSIVATION INTEGRITY (MIL-STD 883C MTH 2021) 
S.E.M. INSPECTION (MIL-STD 883C MTH 2018) 


VISUAL AND DIMENSIONAL INSPECTION 
(MIL-STD 883C MTH 2010 COND. B) 


| CONTAMINATION 


D.l. WATER RESISTIVITY 


| BACTERIOLOGICAL ANALYSIS OF THE D.I. WATER 


DUST COUNT 


| HUMIDITY 
| TEMPERATURE 


| MIL-STD 883C MTH 2010 COND. B 


MIL-STD 883C MTH 2010 COND. B 


| MIL-STD 883C MTH 2010 COND. B (INTERNAL VISUAL) 


AND MTH 2019 (DIE SHEAR STRENGHT) 


MIL-STD 883C MTH 2010 COND. B (INTERNAL VISUAL) 
AND MTH 2011 COND. D (BOND STRENGTH) 


DUST COUNT 
HUMIDITY 
TEMPERATURE 


D.l. WATER RESISTIVITY 
MIL-STD 883C MTH 2010 COND B (INTERNAL VISUAL) 


VACUUM PREBAKE: 2 HRS AT 220°C 
HIGH TEMP. FINAL SEAL: 8 MINUTES ABOUT AT 450°C 


STABILIZATION BAKE: 8 HRS AT 175°C 
MOISTURE CONTENT: < 200 PPM 


FINE LEAK 
MIL-STD 883C MTH 1014 COND. At 
HELIUM LEAK DETECTOR AFTER PRESSURIZATION 
IN HE FOR 2 HRS AT 4 ATM 
LIMIT. 5x10—8 CC/S FOR ICV* < 04CC 
. 2x10-—7 CC/S FOR ICV > 04CC 
* (ICV = INTERNAL CAVITY VOLUME) 











PRODUCTION QUALITY TESTS DESCRIPTION AND SCREENINGS (Continued) 













DESCRIPTIONS 






GROSS LEAK 
MIL-STD 883C MTH 1014 COND. C (FLUOROCARBON 
GROSS LEAK) 5 TORR VACUUM FOR 1 hr EXCEPT FOR 
ICV > 0.1 CC FOLLOWED BY PRESSURIZATION IN MINERAL 
OIL AT: 4 ATM FOR 2 HRS FOR ICV < 0.1 CC OR 
4 ATM FOR 10 HRS FOR ICV > 0.1 CC 
AND SUBSEQUENT IMMERSION IN MINERAL OIL AT 
Tamb = 125°C | 






LID TORQUE CONTROL CERAMIC PACKAGES ONLY MIL-STD 883C MTH 2024 






SOLDERABILITY MIL-STD 883C MTH 2003 Tamp = 245+5°C 
FOR 5+0.5 SEC. WITH PRECONDITIONING FOR 1 hr ABOVE 
BOILING DIST. WATER (I.E.C. MTH AVAIL. ON REQUEST) 
EXTERNAL VISUAL MIL-STD 888C MTH 2009 


INTERNAL WATER VAPOR DEW POINT MTH MIL-STD 883C MTH 1018 PROCEDURE 
CONTENT CONTROL 3-5000 PPM MAX (DEW POINT TEMPER. LESS THAN — 15°C) 


RAW LINE ACCEPTANCE EXTERNAL VISUAL MIL-STD 883C MTH 2009 



















LID TORQUE TEST: AS PER STEP 13 






CONSTANT ACCELERATION 
MIL-STD 883C MTH 2001 COND. E (30,0006) 
Y1 ORIENTATION ONLY * 


SEAL CONTROL: AS PER STEP 13 

















RELIABILITY TEST 
(REAL TIME AND 
GROUP B C D TESTS) 


MONITOR ON STD CLASSES, GATE ON REQUEST 
(TEST AND SAMPLE SIZE TO BE AGREED WITH CUSTOMER) 
AUDIT ON ALL FACTORIES 


VISUAL AND MECHANICAL INSPECTION 








VISUAL AND ELECTRICAL 
FINAL ACCEPTANCE 
STD CLASS 









CUMULATIVE ELECTRICAL AND INOPERATIVE 
MECHANICAL FAILURES 


23 A | MECHANICAL SOLDERABILITY INSPECTION 
RESISTANCE TO SOLVENT 
HERMETICITY (FINE AND GROSS) 
PHYSICAL DIMENSIONS 
27 


PACKING AND VISUAL 
DOCUMENTATION ACCEP. 


* 20,000 G FOR PACKAGES WITH CAVITY PERIMETER OF 5 CM OF MORE AND/OR WITH A MASS OF 5 GRAMS OR MORE 
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NOTES 
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NOTES 
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NOTES 
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NOTES 
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Technology 


@ and Service ORDER CODE: DAMOSMEM/2 








